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Abstract
We study AdS3 × S3/Zk × S˜3/Zk′ solutions to M-theory preserving N = (0, 4) supersym-
metries, arising as near-horizon limits of M2-M5 brane intersections ending on M5’-branes,
with both types of five-branes placed on A-type singularities. Solutions in this class asymp-
tote locally to AdS7/Zk × S˜3/Zk′ , and can thus be interpreted as holographic duals to surface
defect CFTs within the N = (1, 0) 6d CFT dual to this solution. Upon reduction to Type
IIA, we obtain a new class of solutions of the form AdS3 × S3/Zk × S2 × Σ2 preserving (0,4)
supersymmetries. We construct explicit 2d quiver CFTs dual to these solutions, describing
D2-D4 surface defects embedded within the 6d (1,0) quiver CFT dual to the AdS7/Zk so-
lution to massless IIA. Finally, in the massive case, we show that the recently constructed
AdS3×S2×CY2 solutions with N = (0, 4) supersymmetries gain a defect interpretation when
CY2 = T
4 as surface CFTs originating from D2-NS5-D6 defects embedded within the 5d CFT
dual to the Brandhuber-Oz AdS6 background.
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1 Introduction
The crucial ingredient of the AdS/CFT regime of string theory is that it provides a concrete
set-up where it is possible to handle (some) non-perturbative effects featuring the gravitational
interaction at its quantum phase [1,2]. In particular, the possibility of working out quantitative
results of the physics of branes allowed (and still allows) to spread new light on the most
interesting and mysterious features of quantum gravity, like, for example, the existence of
non-Lagrangian phases for quantum fields. Despite the huge amount of new ideas, proposals
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and results that revolve around holography, issues such as the holographic interpretation of
lower-dimensional AdS backgrounds are still in need of a deeper understanding.
A very interesting approach to the study of AdS backgrounds in lower dimensions is to
resolve their dual CFTs within higher-dimensional field theories. In string theory this idea
gains a precise realisation when the AdS geometries are part of higher-dimensional solutions
with non-compact internal manifolds. When that happens one can use that the number of
dynamical degrees of freedom of a holographic CFT is proportional to the coupling constant of
the corresponding AdS solution, which is in turn related to the volume of the internal manifold
[3]. From this two important lessons can be extracted. The first is that the non-compactness
of the internal manifold can be considered as signalling the presence of an underlying higher-
dimensional field theory. The second is that the partial breaking of the Lorentz (and, in case,
conformal) symmetries of the spacetime where the higher-dimensional field theory lives can be
considered as entirely due to the presence of the AdS geometry.
Defect conformal field theories constitute a perfect framework for the implementation of
these ideas [4–6]. In this context some of the conformal isometries of a higher-dimensional CFT
are broken by a deformation driven by a position-dependent coupling, implying non-vanishing
1-point functions and non-trivial displacement operator (the energy-momentum tensor is not
preserved). To date, many examples of defect CFTs have been discussed in the string theory
literature. For a non-exhaustive list of references see [7–33]. The defect CFTs usually come
about when a brane intersection ends on a bound state which is known to be described by
an AdS vacuum in the near-horizon limit. The intersection breaks some of the isometries of
the vacuum, producing a lower-dimensional AdS solution described by a non-trivial warping
between AdS and the internal manifold. The defect describes then the boundary conditions
associated to the intersection between the defect branes and the original bound state.
A very useful approach to the study of these systems comes from their description in lower-
dimensional supergravities. A simple reason for this is that the parametrisation of an AdS
string solution often hides the presence of higher-dimensional AdS vacua, that may describe
the background in some particular limit. Instead, in lower dimensions one can directly search
for solutions in which the defect interpretation is manifest. More concretely, given an AdSd
vacuum associated to a particular brane system, one can consider d-dimensional Janus-type
backgrounds
ds2d = e
2U(µ) ds2AdSp+2 + e
2W (µ) ds2d−p−3 + e
2V (µ) dµ2 , (1.1)
with non-compact Md−p−3 × Iµ transverse space, admitting an asymptotic region locally de-
scribed by the AdSd vacuum. These backgrounds can then be consistently uplifted to 10 or
11 dimensions, producing warped geometries of the type AdSp+2×Md−p−3× Iµ×ΣD−d, with
ΣD−d the internal manifold of the truncation. Holographically, this is the supergravity picture
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of a defect (p+ 1)-dimensional CFT realised within a higher (d− 1)-dimensional CFT.
Following this philosophy, in this paper we will be concerned with AdS3, and in a lesser
degree AdS2, solutions with 4 supercharges, arising as near-horizons of brane intersections in
M-theory and massive IIA string theory, to which we will propose a holographic interpretation
in terms of defect conformal field theories.
Due to the high dimensionality of the associated internal manifolds, a complete scanning
and classification of AdS3 and AdS2 backgrounds is still missing (for a non-exhaustive list of
references see [31,34–63]). Moreover, many are the examples of already known solutions in need
of a clearer understanding of the physics of the non-perturbative objects that underlie them.
In this paper we will focus our study on AdS3 solutions with N = (0, 4) supersymmetry1.
These solutions have received renewed interest recently, having been studied in a series of
papers [33, 44, 59, 60, 63, 64]. Their significance comes from the fact that they provide explicit
holographic duals to 2d N = (0, 4) CFTs [65–68], which in turn have been shown to play
a central role in the microscopical description of 5d black holes [69–74] and the study of 6d
(1,0) CFTs deformed away from the conformal point [75,76]. A precise duality between AdS3
solutions and 2d (0,4) quiver CFTs has been described recently in [33,60].
We start in section 2 by taking into consideration the 11d class of AdS3×S3/Zk×CY2× I
N = (0, 4) backgrounds recently constructed in [63]. We focus on a subclass describing the
near-horizon regime of a particular set-up of M-branes consisting on M5’-branes on which
M2-M5 bound states end. For more generality both types of 5-branes are placed on ALE
singularities. Besides providing the full 11d brane solution reproducing the AdS3 background in
its near-horizon limit, we derive the right parametrisation that allows to link this 11d spacetime
with a 7d domain wall described by (1.1), found in [31, 45]. This 7d solution reproduces
asymptotically locally in the UV an AdS7 geometry, while it manifests a singular behaviour in
the IR corresponding to the locus where the defect M2-M5 branes intersect the M5’-branes.
In section 3 we consider the IIA regime of this system. The M5’-branes on an A-type
singularity become NS5-D6 bound states, that are intersected by D2-D4 branes coming from
the reduction of the M2-M5 branes. We provide the full brane solution as well as its AdS3
near-horizon geometry. The AdS3 near-horizon solution turns out to belong to a new class of
AdS3 solutions to 10d, that we present and study in generality in appendix B. We derive the
right parametrisation that allows to link the 10d spacetime with the 7d domain wall found
in [31,45]. We do this by directly relating the 10d solution to the uplift of the 7d domain wall
to IIA supergravity. This allows us to interpret the 10d solution as describing a surface defect
CFT within the 6d (1,0) CFT dual to the AdS7 solution to massless IIA supergravity [35,77].
We construct the 2d N = (0, 4) quiver CFT that explicitly describes the surface defect CFT,
1See section 5 for a brief account on AdS2 solutions with 4 supercharges.
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and discuss the agreement between the field theory and holographic central charges.
In section 4 we consider the classification of N = (0, 4) AdS3 × S2 × CY2 × I solutions to
massive IIA supergravity constructed in [64], for CY2 = T
4. We provide the associated full
brane solution, that we interpret in terms of D2-NS5-D6 branes ending on a D4-D8 bound
state. We obtain the parametrisation that relates its AdS3 near-horizon geometry to a 6d
domain wall of the type given by (1.1), found in [51]. This 6d solution is asymptotically locally
AdS6. This allows us to propose, in analogy to the AdS7 case, a dual interpretation to the
AdS3 solution as a N = (0, 4) surface defect CFT within the 5d Sp(N) CFT [78] dual to the
Brandhuber-Oz AdS6 background [79].
In section 5 we briefly consider the realisation of the AdS2 solutions to massive IIA super-
gravity recently constructed in [63] as line defect CFTs within the 5d Sp(N) CFT. We put
together previous results in the literature that allow us to provide a defect interpretation fol-
lowing the general line of thought taken in this paper. We find that a subclass of the solutions
found in [63] can be obtained as near-horizon geometries of D0-F1-D4’ bound states intersect-
ing the Brandhuber-Oz set-up. Moreover, these solutions can be linked to a 6d domain wall of
the type given by (1.1) that is asymptotically locally AdS6. This allows, as above, to interpret
them as line defects within the 5d Sp(N) CFT.
Section 6 contains our conclusions and future directions. Appendix A contains a summary
of the M-theory origin of minimal 7d N = 1 supergravity, useful for the analysis in section
2. In appendix B we present an extension of the new class of AdS3 solutions to Type IIA
constructed in section 3. Appendix C contains a brief account of the main properties of 2d
(0,4) quiver CFTs, of utility for the analysis in section 3.3. Finally, in appendix D we present
a brief summary of the main features of the massive IIA truncation to Romans supergravity,
on which our results in sections 4 and 5 rely.
2 Surface defects in M-theory
In this section we consider a particular brane set-up in M-theory consisting on M2-M5 branes
ending on M5’-branes. We consider the most general case in which the 5-branes are placed
on ALE singularities, introduced by KK and KK’ monopoles. We construct the explicit su-
pergravity solution and show that it admits a near-horizon regime described by an AdS3 ×
S3/Zk × S3/Zk′ × Σ2 background with N = (0, 4) supersymmetry. This geometry extends a
particular subclass of the solutions recently studied in [63].
The main aspect to note is that the coordinates in which the near-horizon limit emerges
“hide” the presence of an underlying AdS7/Zk vacuum arising in the UV. In order to show this
explicitly we link the near-horizon geometry to a 7d domain wall asymptotically locally AdS7.
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This 7d solution, first worked out in [31,45], is a Janus-like flow preserving 8 real supercharges,
characterised by an AdS3 slicing. In 11d it is featured by a non-compact internal manifold
whose asymptotic behaviour reproduces locally the AdS7 vacuum of M5-branes on an A-type
singularity. In the “domain wall coordinates” the near-horizon geometry of our brane set-up
gains a consistent description as a flow interpolating between a local AdS7 geometry and a
singularity. The first regime corresponds to the limit in which we are far from the M2-M5
intersection, while the second is equivalent to “zooming in” on the region where the M2-M5
branes end on the M5’-brane, breaking the isometries of the branes that generate the vacuum.
2.1 The brane set-up
We start considering the supergravity picture of an M2-M5 bound state ending on orthogonal
M5’-branes, with the 5-branes located at singularities defined by Kaluza-Klein monopoles with
charges QKK and QKK′ . This intersection, depicted in Table 1, preserves an SO(3) × SO(3)
bosonic symmetry and 4 real supercharges.
branes t x1 r θ1 θ2 χ z ρ ϕ1 ϕ2 φ
KK’ × × × × × × × − − − ISO
M5’ × × × × × × − − − − −
M2 × × − − − − × − − − −
M5 × × − − − − − × × × ×
KK × × − − − ISO × × × × ×
Table 1: 1/8-BPS brane system underlying the intersection of M2-M5 branes ending on M5’-
branes with KK monopoles. χ (φ) is the Taub-NUT direction of the KK (KK’) monopoles.
We consider the following 11d metric
ds211 = H
−1/3
M5′
[
H
−1/3
M5 H
−2/3
M2 ds
2
R1,1 +H
2/3
M5 H
1/3
M2
(
HKK(dr
2 + r2ds2S2) +H
−1
KK(dχ+QKK ω)
2
)]
+H
2/3
M5′
[
H
2/3
M5 H
−2/3
M2 dz
2 +H
−1/3
M5 H
1/3
M2
(
HKK′(dρ
2 + ρ2ds2
S˜2
) +H−1
KK′(dφ+QKK′ η)
2
)]
,
(2.1)
where ω and η are defined such that dω = volS2 and dη = volS˜2 . We take the M2-M5
branes completely localised in the worldvolume of the M5’-branes, i.e. HM2 = HM2(r) and
HM5 = HM5(r). This particular charge distribution breaks the symmetry under the interchange
of the two 2-spheres. This is explicit in the 4-form flux G(4),
G(4) = ∂rH
−1
M2 volR1,1 ∧ dr ∧ dz − ∂rHM5r2 volS2 ∧ dχ ∧ dz
+HKK′ HM2H
−1
M5 ∂zHM5′ρ
2 dρ ∧ volS˜2 ∧ dφ− ∂ρHM5′ρ2 dz ∧ volS˜2 ∧ dφ .
(2.2)
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The equations of motion and Bianchi identities of 11d supergravity are then equivalent to two
independent sets of equations: one involving the M2-M5 branes and the KK monopoles,
HM2 = HM5 , ∇2R3r HM5 = 0 with HKK =
QKK
r
, (2.3)
and the other describing the dynamics of M5’-branes on the ALE singularity introduced by
the KK’-monopoles,
∇2R3ρ HM5′ +HKK′ ∂2z HM5′ = 0 with HKK′ =
QKK′
ρ
. (2.4)
The second equation in (2.3) can be easily solved for
HM5(r) = HM2(r) = 1 +
QM5
r
, (2.5)
where we introduced the M2 and M5 charges QM2 and QM5, that in order to satisfy (2.3) have
to be equal. One way to look at our system is then in terms of M5’-KK’ branes moving on the
11d background generated by M2-M5-KK branes. The 4d transverse manifold parametrised by
the coordinates (ρ, ϕ1, ϕ2, φ) arises as a foliation of the Lens space S˜3/Zk′ that is obtained by
modding out the S˜3 with k′ = QKK′ , through the change of coordinates ρ→ 4−1Q−1KK′ ρ2 [35].
It is interesting to consider the limit r → 0. This is equivalent to “zooming in” on the
locus where the M2-M5 branes intersect the M5’-branes. In this limit, the worldvolume of the
M5’-branes becomes AdS3 × S3/Zk, with k = QKK, and the full 11d string background takes
the form2
ds211 = 4 k QM5H
−1/3
M5′
[
ds2AdS3 + ds
2
S3/Zk
]
+H
2/3
M5′
[
dz2 + dρ2 + ρ2ds2
S˜3/Zk′
]
,
G(4) = 8 k QM5 volAdS3 ∧ dz + 8 k QM5 volS3/Zk ∧ dz
+ ∂zHM5′ρ
3 dρ ∧ volS˜3/Zk′ − ∂ρHM5′ρ
3 dz ∧ volS˜3/Zk′ .
(2.6)
Here the two orbifolded 3-spheres are locally described by the metrics
ds2S3/Zk =
1
4
[(
dχ
k
+ ω
)2
+ ds2S2
]
and ds2
S˜3/Zk′
=
1
4
[(
dφ
k′
+ η
)2
+ ds2
S˜2
]
. (2.7)
It is important to stress the relevance of the QKK monopole charge dissolved in the worldvolume
of the M5’-branes in recovering the near horizon geometry, given by (2.6), from the general
brane solution (2.1). Besides securing that the supersymmetries of the M2-M5-M5’ brane set-
up are broken by a half, the presence of the KK-monopoles crucially determines the emergence
of the AdS3 × S3/Zk geometry associated to the smeared M2-M5 branes.
2We redefined the Minkowski coordinates as (t, x1)→ 2QM5Q1/2KK (t, x1) .
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This AdS3 background extends the N = (0, 4) AdS3 × S3/Zk × CY2 × I backgrounds
recently studied in the main body of [63] (defined by equations (3.1) and (3.2) therein)3, to
the case in which the M5’-branes are completely localised in their transverse space. Taking a
round S˜3, i.e. k′ = 1, and the M2-M5 defects smeared on the (ρ, S˜3) directions, one recovers
the solutions that were the focus of [63], with ds2T 4 = dρ
2 + ρ2ds2
S˜3
. Indeed, we can recast the
near-horizon solution (2.6) in the form of [63] by choosing
k = h8, HM5′ =
26Q3M5 h
2
8
u2
h4, z =
1
4QM5
ρ˜ , ρ =
u1/2
4QM5 h
1/2
8
r˜, (2.8)
with HM5′ = HM5′(z) as a result of the smearing. In the next section we will see how the extra
dependence on the ρ coordinate is crucial in order to reach AdS7/Zk in a particular limit.
Let us finally make some considerations regarding the supersymmetries preserved by our
brane solution. Even if the 11d metric in equation (2.1) is invariant under SO(3)× SO(3), the
ansatz taken for our branes, which are smeared on the S˜3, reduces the global symmetries to
just the SO(3) associated to the S2 contained in the worldvolume of the M5’-branes4. This
is manifest in the G(4) 4-form flux given by equation (2.2). The preserved SO(3) is then
the R-symmetry group associated to our solutions, which are, by construction, N = (0, 4)
supersymmetric. Regarding the introduction of the two families of KK-monopoles, one can
check by studying the supersymmetry projectors of the brane solution that the introduction of
one of the two types is for free, in the sense that it does not reduce further the supersymmetries
preserved by the rest of the branes. One can see explicitly that this happens thanks to the
presence of the M2-branes in the background.
2.2 Surface defects as 7d charged domain walls
We can now show that the AdS3 background (2.6) admits, in a particular limit, a local de-
scription in terms of the AdS7/Zk vacuum of M-theory. The idea is to relate the near-horizon
geometry (2.6) to a charged 7d domain wall characterised by an AdS3 slicing and an asymptotic
behaviour that reproduces locally the AdS7 vacuum of N = 1 7d supergravity. The reason
the vacuum appears asymptotically locally is that the presence of the M2-M5 defect breaks
its isometries (this is most manifest by the non-vanishing 4-form flux), as well as half of its
supersymmetries.
3More explicitly, we recover the subclass of solutions that are obtained uplifting the solutions referred as
class I in [64]. These solutions are constructed in appendix B in [63]. Within this class we recover the solutions
with CY2 = T
4, u′ = 0 and H2 = 0. The main results in [63] refer however to the subclass of solutions for
which the M5’-branes are smeared in their transverse space.
4Our construction is thus essentially different from the brane set-up that would give rise to the solutions
constructed in [40,42], in which the branes must be localised on the two 3-spheres.
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We start considering N = 1 minimal gauged supergravity in seven dimensions and its
embedding in M-theory, as outlined in appendix A. In this case the minimal field content
(excluding the presence of vectors) is given by the gravitational field, a real scalar X7 and a
3-form gauge potential B(3). The 7d background in which we are interested was introduced
in [45] and further studied in [31]. It has the following form
ds27 = e
2U(µ)
(
ds2AdS3 + ds
2
S3
)
+ e2V (µ)dµ2 ,
B(3) = b(µ) (volAdS3 + volS3) ,
X7 = X7(µ) .
(2.9)
The BPS equations were worked out in [45] and are given by
U ′ =
2
5
eV f7 , X
′
7 = −
2
5
eV X27 DXf7 , b
′ = −2 e
2U+V
X27
. (2.10)
In these equations f7 is the superpotential, defined in (A.4). The flow (2.10) preserves 8 real
supercharges (it is BPS/2 in 7d). In order to be consistent it has to be endowed by the
odd-dimensional self-duality condition (A.3). This relation takes the form
b = −e
2U X27
h
. (2.11)
We can work out an explicit solution by choosing a gauge,
e−V = −2
5
X27 DXf7 , (2.12)
such that system (2.10) can be easily integrated to give [45]
e2U = 2−1/4g−1/2
(
µ
1− µ5
)1/2
, e2V =
25
2 g2
µ6
(1− µ5)2 ,
b = − 21/4 g−3/2 µ
5/2
(1− µ5)1/2 , X7 = µ ,
(2.13)
with µ running between 0 and 1 and h = g
2
√
2
. The behaviour at the boundaries is such that
when µ→ 1 the domain wall (2.9) is locally AdS7, since we have
R7 = −21
4
g2 +O(1− µ)2 , X7 = 1 +O(1− µ) , (2.14)
where R7 is the 7d scalar curvature. In turn, when µ→ 0 the 7d spacetime exhibits a singular
behaviour. We point out that the background (2.9) can be generalised by quotienting the
3-sphere (locally written as in (2.7)) without any further breaking of the supersymmetries, i.e.
ds2S3 → ds2S3/Zk and volS3 → volS3/Zk .
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The uplift of the 7d background to M-theory takes place using the relations (A.1) and
(A.2), summarised in appendix A. This gives
ds211 = Σ
1/3
7 e
2U
(
ds2AdS3 + ds
2
S3/Zk
)
+ Σ
1/3
7 e
2V dµ2
+ 2g−2Σ1/37 X
3
7 dξ
2 + 2g−2X−17 Σ
−2/3
7 c
2 ds2
S˜3
,
G(4) = (s b
′ dµ+ c b dξ) ∧ volAdS3 + (s b′ dµ+ c b dξ) ∧ volS3/Zk
− 4√
2
g−3 c3 Σ−27 W dξ ∧ volS˜3 −
20√
2
g−3 Σ−27 X
−4
7 s c
4X ′7 dµ ∧ volS˜3 ,
(2.15)
where c = cos ξ, s = sin ξ , Σ7 = X7 c
2 + X−47 s
2 and W is given by (A.2). We can now relate
this solution to the near horizon geometry given by equation (2.6). We consider for simplicity
a round S˜3. This can be immediately generalised to the case in which KK’-monopoles are
included by modding out the S˜3.
One can see that the near-horizon geometry (2.6) takes the form given in (2.15) if one
redefines the (z, ρ) coordinates in terms of the “domain wall coordinates” (µ, ξ) as
z =
√
2
4g k QM5
sin ξ e2U X27 , ρ =
√
2
4 g k QM5
cos ξ e2U X
−1/2
7 , (2.16)
and requires that
HM5′ =
26Q3M5 k
3 e−6U
Σ7
. (2.17)
In this calculation one needs to crucially use the 7d BPS equations (2.10) and the self-duality
condition (2.11). The expression for HM5′ given by equation (2.17) satisfies the condition im-
posed by equation (2.4). The AdS7 geometry arises through a non-linear change of coordinates
that relates the (z, ρ) coordinates of the near horizon AdS3 geometry to the (µ, ξ) coordinates
of the 7d domain wall solution, in which the defect interpretation becomes manifest. When
µ→ 1 the domain wall reaches locally the AdS7/Zk vacuum, while, entering into the 7d bulk,
the isometries of the vacuum are broken by the AdS3 slicing and 3-form gauge potential, that
capture the effects produced by the M2-M5 brane intersection. This allows us to interpret the
singular behaviour appearing in 7d when µ→ 0 in terms of M2-M5 brane sources.
3 Surface defects in massless IIA
In this section we study the Type IIA regime of the M-theory set-up introduced in the pre-
vious section. From a 10d point of view the KK’-M5’-M2-M5-KK system has two different
descriptions, depending on whether the reduction is performed on a circle that lies inside
or outside the worldvolume of the M5’-branes. We recall that the 11d background has two
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compact coordinates. The χ coordinate lies inside the worldvolume of the M5’-branes and is
identified as the Taub-NUT direction of the KK-monopoles. In turn, the φ coordinate lies
outside the worldvolume of the M5’-branes and is identified as the Taub-NUT direction of the
KK’-monopoles. The two possible reductions to Type IIA are depicted in Figure 1.
M2 - M5 on KK - M5’ - KK’
AdS3 × S3/Zk × S˜3/Zk′ × Iρ × Iz
⊂ AdS7/Zk × S4/Zk′
φzz
χ
$$
D2 - D4 on KK - NS5 - D6
AdS3 × S3/Zk × S˜2 × Iρ × Iz
⊂ AdS7/Zk × S˜2 × I
D2 - NS5 - D6 on D4 - KK’
AdS3 × S2 × S˜3/Zk′ × Iρ × Iz
Figure 1: Reductions of the KK’-M5’-M2-M5-KK brane system to Type IIA and their near-
horizon limits. Only the reduction along φ asymptotes to AdS7, with the KK-M5’-KK’ system
becoming KK-NS5-D6.
In 10d one observes an interesting phenomenon. Both reductions produce a D2-D4-NS5-
D6 intersection with Kaluza-Klein monopoles, and both of them are described by near-horizon
geometries with the same topology and supersymmetries. The charge distributions of the
branes are however essentially different. In the first reduction the AdS3 near-horizon geometries
constitute a new class of solutions to massless Type IIA, that we will further explore in this
paper. These solutions enjoy an interesting defect interpretation in terms of KK-NS5-D6
bound states, dual to an AdS7 geometry, on which D2-D4 branes end. In the second reduction
the S˜3/Zk′ and Iρ sub-manifolds build a T 4/Zk′ manifold, such that the resulting AdS3 near-
horizon geometries become the class I family of solutions to Type IIA recently classified in [64],
restricted to the massless case, the CY2 equal to T
4 and u′ = 0 (see [64]), with extra KK’-
monopoles. We will see in section 4 that these solutions need to be embedded in massive IIA in
order to be given a defect interpretation in terms of D4-KK’-D8 branes on which D2-NS5-D6
branes end. Roughly speaking, one could say that in both classes of solutions the D4 and NS5
branes exchange their “roles”, together with the D6-branes and the Kaluza-Klein monopoles.
Work in progress shows that the two families of solutions are in fact related upon a chain of
T-S-T- dualities [80].
In the remainder of this section we focus on the first reduction, which is the one that
preserves the AdS7 asymptotics in the UV. We present the brane picture and show that the
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resulting near-horizon geometries constitute a new class of AdS3 solutions to Type IIA super-
gravity with N = (0, 4) supersymmetries. The special feature of this class of solutions, as
compared to the solutions in [64], is that they asymptote (locally) to the AdS7/Zk × S2 × I
solution to massless IIA supergravity, and can thus be interpreted as surface defect CFTs
within the 6d (1,0) CFT dual to this solution. In section 4 we focus on the second reduc-
tion. We show that once generalised to massive IIA the solutions describe surface defect CFTs
within the 5d fixed point theory dual to the AdS6 solution of Brandhuber-Oz [79] (with extra
KK’-monopoles).
3.1 New AdS3 solutions with N = (0, 4) supersymmetries
In this section we consider the reduction of the 11d background (2.1) along the Taub-NUT
coordinate φ. The resulting Type IIA configuration, depicted in Table 2, consists on D2-D4
branes, coming from the smeared M2-M5 brane system appearing in (2.1), ending on a KK-
NS5-D6 bound state, that arises upon reduction of the KK-M5’-KK’ brane system. As already
shown in the literature (see for example [35]) this bound state is described in the near-horizon
limit by an AdS7/Zk vacuum preserving 16 supercharges and a 3d internal space given by a
2-sphere foliation over a segment. We now add the D2-D4 branes to this system. We introduce
branes t x1 r θ1 θ2 χ z ρ ϕ1 ϕ2
D6 × × × × × × × − − −
NS5 × × × × × × − − − −
KK × × − − − ISO × × × ×
D2 × × − − − − × − − −
D4 × × − − − − − × × ×
Table 2: Brane picture underlying the D2-D4 branes ending on the NS5-D6-KK intersection.
The system is BPS/8.
firstly the 10d metric
ds210 = H
−1/2
D6
[
H
−1/2
D4 H
−1/2
D2 ds
2
R1,1 +H
1/2
D4 H
1/2
D2
(
HKK(dr
2 + r2ds2S2) +H
−1
KK(dχ+QKK ω)
2
)]
+H
−1/2
D6 HNS5H
1/2
D4 H
−1/2
D2 dz
2 +H
1/2
D6 HNS5H
−1/2
D4 H
1/2
D2 (dρ
2 + ρ2ds2
S˜2
) ,
(3.1)
where we take the D4 and D2 charges completely localised within the worldvolume of the NS5
branes, i.e. HD4 = HD4(r) and HD2 = HD2(r). Secondly, we introduce the following gauge
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potentials and dilaton,
C(3) = H
−1
D2 volR1,1 ∧ dz ,
C(5) = HD6 HNS5H
−1
D4 ρ
2 volR1,1 ∧ dρ ∧ volS˜2 ,
C(7) = HKKHD4 H
−1
D6 r
2 volR1,1 ∧ dr ∧ volS2 ∧ dχ ∧ dz ,
B(6) = HKKHD4 H
−1
NS5 r
2 volR1,1 ∧ dr ∧ volS2 ∧ dχ ,
eΦ = H
−3/4
D6 H
1/2
NS5 H
1/4
D2 H
−1/4
D4 ,
(3.2)
where we take the NS5-D6 branes completely localised in their transverse space. From (3.2)
one can deduce5 the fluxes
F(2) = −∂ρHD6 ρ2 volS˜2 ,
H(3) = −∂ρHNS5 ρ2 dz ∧ volS˜2 +HD2H−1D4 HD6 ∂zHNS5 ρ2 dρ ∧ volS˜2 ,
F(4) = ∂rH
−1
D2 volR1,1 ∧ dr ∧ dz − ∂rHD4 r2 volS2 ∧ dχ ∧ dz .
(3.3)
As in the 11d picture, the equations of motion and Bianchi identities for the D2-D4-KK branes
and the NS5-D6 branes can be solved independently. We have that
HD2 = HD4 , ∇2R3r HD4 = 0 with HKK =
QKK
r
, (3.4)
and for the NS5-D6 branes,
∇2R3ρHNS5 +HD6 ∂2zHNS5 = 0 and ∇2R3ρHD6 = 0 . (3.5)
We note that the equations in (3.5) coincide with those found in [81] for the NS5-D6 bound
state in the massless limit. The equations in (3.4) can be easily solved for
HD4(r) = HD2(r) = 1 +
QD4
r
, (3.6)
where we introduced the D2 and D4 charges QD2 and QD4 that in order to satisfy (3.4) have
to be equal. We point out that uplifting to 11d we get the background (2.1) with QD2 = QM2,
QD4 = QM5, HD6 = HKK′/4 and a rescaling ρ→ 2ρ in the 10d solution.
We now analyse the limit r → 0. As we already saw in the 11d case, the KK-monopole
charge QKK = k placed on the worldvolume of the NS5-branes realises the orbifolded 3-sphere
5We use the conventions for fluxes of [81].
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S3/Zk. The metric (3.1) and the fluxes (3.3) take the form6
ds210 = 4
√
2 k QD4H
−1/2
D6
[
ds2AdS3 + ds
2
S3/Zk
]
+
√
2H
−1/2
D6 HNS5 dz
2 +
1√
2
H
1/2
D6 HNS5
(
dρ2 + ρ2ds2
S˜2
)
,
F(2) =
QD6
2
volS˜2 , e
Φ = 23/4H
−3/4
D6 H
1/2
NS5 ,
H(3) = −∂ρHNS5 ρ2 dz ∧ volS˜2 +
1
2
HD6 ∂zHNS5 ρ
2 dρ ∧ volS˜2 ,
F(4) = 8 k QD4 volAdS3 ∧ dz + 8 k QD4 volS3/Zk ∧ dz ,
(3.7)
with
∇2R3ρHNS5 +
1
2
HD6 ∂
2
zHNS5 = 0 and HD6 =
QD6
ρ
, (3.8)
where the D6-brane charge QD6 equals the KK’ monopole charge of the 11d background (2.6),
QD6 = k
′.
The AdS3 backgrounds given by equation (3.7), with HNS5 and HD6 satisfying (3.8), con-
stitute a new class of 10d backgrounds with N = (0, 4) supersymmetries. These solutions are
of the form AdS3 × S3/Zk × S2 fibered over two intervals. They preserve the same number of
supersymmetries as the AdS3×S2×CY2×I solutions constructed in [64] and involve the same
types of branes (in the massless limit of the solutions in [64]), plus extra KK-monopoles7. As
mentioned, the brane intersections are however different.
In appendix B we show that a broader class of AdS3 × S3/Zk × S2 solutions fibered over
two intervals and preserving N = (0, 4) supersymmetries can in fact be constructed from the
general class of AdS3 × S3/Zk × CY2 × I solutions to M-theory recently constructed in [63].
In order to obtain this broader class one needs to take the CY2 to be a T
4 and reduce on the
Hopf-fibre of the 3-sphere contained in the T 4. In the remainder of the paper we will however
focus our attention on the more restrictive case defined by (3.7). In the next section we will
relate this solution to a domain wall solution that asymptotes locally to AdS7/Zk and give
it an interpretation as dual to D2-D4 surface defects within the corresponding 6d (1,0) dual
CFT.
3.2 Surface defects within the NS5-D6-KK brane system
In this section we follow the same strategy of section 2.2 in order to relate the new AdS3 ×
S3/Zk × S2 solutions given by equation (3.7) to an AdS7 geometry in the UV. In this case we
6We redefined the Minkowski coordinates as (t, x1) → 2QD4Q1/2KK (t, x1) and rescaled the function HD6 →
HD6/2.
7That can also be introduced in the AdS3 × S2 ×CY2 × I solutions in [64] without any further breaking of
the supersymmetries.
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relate the solutions to the uplift of the 7d domain wall discussed in section 2.2 to massless IIA
supergravity. The 10d domain wall solution flows in the UV to the AdS7 × S2 × I solution to
massless IIA supergravity found in [35], modded by Zk, which arises in the near-horizon limit
of a NS5-D6-KK brane intersection. This solution belongs to the general class of solutions
to massive IIA supergravity constructed in [77], modded by Zk, in the massless limit. The
solutions to massive IIA supergravity in [77] are the near horizon geometries of NS5-D6-D8
brane intersections [82], and encode very naturally the information of the 6d (1,0) dual CFTs
that live in their worldvolumes [83]. For this reason, we will follow the notation in [77, 83] in
this section. In the same vein, we will use the uplift formulae from 7d N = 1 supergravity to
massive IIA supergravity found in [84], which we will particularise to the massless case. This
parametrisation will be very convenient when we discuss the 2d CFTs dual to our solutions in
section 3.3.
We start recalling the AdS7×S2× I solution to massless IIA supergravity of [35] using the
parametrisation of [77]. We then study the 10d domain wall solution that asymptotes locally
to this solution and relate it to our solution (3.7). Finally, we present in section 3.3 the explicit
2d CFT dual to our solution and show that it occurs as a surface defect within the 6d CFT
dual to the AdS7 solution to massless IIA.
3.2.1 The AdS7/Zk solution to massless IIA
The general class of solutions to massive Type IIA supergravity constructed in [77] consists on
foliations of AdS7×S2 over an interval preserving 16 supersymmetries. Using the parametrisa-
tion in [83] they can be completely determined by a function α(y) that satisfies the differential
equation8
...
α = −162pi3F(0), (3.9)
where F(0) is the RR 0-form. Here we will be concerned with the massless case, for which
...
α = 0. For F(0) = 0 the metric and fluxes are given by
ds210 = pi
√
2
[
8
(
−α
α¨
)1/2
ds2AdS7 +
(
− α¨
α
)1/2
dy2 +
(
−α
α¨
)1/2 (−αα¨)
α˙2 − 2αα¨ds
2
S2
]
, (3.10)
e2Φ = 3825/2pi5
(−α/α¨)3/2
α˙2 − 2αα¨ , (3.11)
B(2) = pi
(
−y + αα˙
α˙2 − 2αα¨
)
volS2 , (3.12)
F(2) = − α¨
162pi2
volS2 . (3.13)
8Note that we use y instead of z as in [83] in order to avoid confusion with the notation in the previous
sections.
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In the most general case in which F(0) 6= 0 the backgrounds in [77] arise as near horizon
geometries of D6-NS5-D8 brane intersections, from which 6d linear quivers with 8 supercharges
can be explicitly constructed [83,85]. In these brane set-ups the NS5-branes are located at fixed
positions in y, the D6-branes are stretched between them in this direction and the D8-branes
are perpendicular. In the massless case we will take
α(y) = −1
2
α0y
2 + β0y ⇒ α¨ = −α0 , (3.14)
with α0, β0 > 0, such that the space is terminated by D6-branes at both ends of the y-interval,
y = 0 and y = 2β0/α0. The solution arises as the near-horizon geometry of the D6-NS5
brane intersection depicted in Table 3 [35, 82]. In M-theory it involves M5-branes intersected
with KK-monopoles, which render the 6d CFT living in the M5-branes (1,0) supersymmetric.
One can check that it is possible to add a second stack of k KK-monopoles, modding out the
AdS7 subspace to AdS7/Zk, without breaking any further supersymmetry. The resulting brane
intersection in Type IIA is depicted in Table 4.
branes t x1 x2 x3 x4 x5 y ρ ϕ1 ϕ2
D6 × × × × × × × − − −
NS5 × × × × × × − − − −
Table 3: 1
4
-BPS brane intersection underlying the massless AdS7 solution to Type IIA. The 6d
(1,0) dual CFT lives in the (t, x1, x2, x3, x4, x5) directions. y is the field theory direction.
branes t x1 x2 x3 x4 x5 y ρ ϕ1 ϕ2
D6 × × × × × × × − − −
NS5 × × × × × × − − − −
KK × × − − − ISO × × × ×
Table 4: 1
4
-BPS brane intersection underlying the massless AdS7/Zk solution to Type IIA. The
6d (1,0) dual CFT lives in the (t, x1, x2, x3, x4, x5) directions. x5 is the Taub-NUT direction of
the KK-monopoles. y is the field theory direction.
The 6d quiver CFT dual to the solution can be easily read from the QD6 and QNS5 quantised
charges,
QD6 =
1
2pi
∫
S2
F(2) =
α0
81pi2
, (3.15)
QNS5 =
1
4pi2
∫
Iy×S2
H(3) =
2β0
α0
. (3.16)
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These expressions fix α0, β0 in terms of the numbers of D6 and NS5 branes of the solution.
They show that there are QNS5 − 1 stacks of QD6 D6-branes stretched between QNS5 parallel
NS5-branes, located at y = 1, 2, . . . , 2β0/α0. Extra D6-branes at both ends provide for the
additional QD6 flavour groups that are required by anomaly cancellation. The resulting 6d (1,0)
quiver CFT dual to the solution is depicted in Figure 2, where we have used that QD6 = k
′.
k′ k′k′ k′ k′
Figure 2: 6d quiver CFT dual to the AdS7/Zk solution to massless Type IIA.
3.2.2 AdS3 × S3/Zk × S2 × I asymptotically locally AdS7/Zk × S2
In this section we uplift the 7d domain wall solution presented in section 2.2 to 10d, using
the uplift formulas to massive IIA supergravity constructed in [84], that we truncate to the
massless case. This will be the most adequate framework for the holographic study that we
will perform in the next section. The uplift formulas read
ds210 =
16pi
g
(
−α
α¨
)1/2
X
−1/2
7 ds
2
7 +
16pi
g3
X
5/2
7
[(
− α¨
α
)1/2
dy2 +
(
−α
α¨
)1/2 (−αα¨)
α˙2 − 2αα¨X57
ds2S2
]
,
(3.17)
e2Φ =
3826pi5
g3
X
5/2
7
α˙2 − 2αα¨X57
(
−α
α¨
)3/2
, (3.18)
B(2) =
23
√
2pi
g3
(
−y + αα˙
α˙2 − 2αα¨X57
)
volS2 , (3.19)
F(2) = − α¨
162pi2
volS2 , (3.20)
F(4) =
23
34pi
(
α¨ dy ∧ B(3) + α˙ dB(3)
)
, (3.21)
F(6) =
28
34g4
(−αα¨)X27 e2U
α˙2 − 2αα¨X57
(√
2 g eV αX7 dµ+ α˙ dy
) ∧ (volAdS3 + volS3/Zk) ∧ volS2 , (3.22)
where ds27, X7 and B(3) are the 7d fields defined in (2.9). This solution asymptotes locally
when µ → 1 to the AdS7 solution summarised in the previous section, given by equations
(3.10)-(3.13), for g3 = 27/2. In turn, when µ→ 0 it exhibits a singular behaviour.
We can now relate the previous domain wall solution to the AdS3 × S3/Zk × S2 solution
defined by equation (3.7). The near horizon geometry (3.7) takes the form given by (3.17)-
(3.21) if one redefines the (z, ρ) coordinates in terms of the domain wall coordinates (µ, y)
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as
z = − 1
34pik QD4
α˙ b , ρ =
8
34g2k2Q2D4
αX−17 e
4U , (3.23)
and requires that
QD6 =
(−α¨)
81pi2
, HNS5 = 3
8pi2k3Q3D4
X47e
−6U
α˙2 − 2αα¨X57
. (3.24)
In this calculation one needs to crucially use the 7d BPS equations (2.10) and the self-duality
condition (2.11), and take h = g
2
√
2
. Further, the S3 in the 7d background (2.9) must be
modded by Zk. The first condition in (3.24) shows that α0 is again fixed by the number of
D6-branes of the solution, as in (3.15). The second condition is the 10d version of (2.17). In
this case one can see that the constraint on HNS5 in (3.5) is satisfied by means of the BPS
equations for X7 and U . Note that given (3.14) it is enough to take y ∈ [0, β0/α0] in order to
cover the z ∈ [0,∞), ρ ∈ [0,∞) intervals of the AdS3 × S3/Zk × S2 solution. However, we are
interested in embedding the AdS3 solution into AdS7 also globally. For that purpose the Iy
space of the AdS3 solution must also be terminated by D6-branes at both ends of the interval.
In order to achieve this we consider two copies of the solution, glued at z = 0, through
z = − 1
34pik QD4
|α˙| b . (3.25)
This allows us to identify y as the field theory direction, by analogy with the role it plays in
the AdS7 solution. µ is identified in turn as the energy scale, as in the domain wall solution.
The second condition in (3.24) singles out a particular solution in the class defined by (3.7)
that asymptotes locally to the AdS7/Zk × S2 vacuum of massless 10d supergravity. The AdS7
geometry arises through a non-linear change of variables, that relates the (z, ρ) coordinates of
the near horizon AdS3 solution to the (µ, y) coordinates of the uplifted domain wall solution.
In the new coordinates the defect interpretation becomes manifest. When µ → 1 the domain
wall reaches the AdS7/Zk vacuum, while when µ → 0 a singular behaviour describes D2-D4
brane sources, that create a defect when they intersect the NS5-D6-KK brane system, breaking
the isometries of AdS7 to those of AdS3. In the next subsection we turn to the construction
of its 2d dual CFT.
3.3 Surface defects CFTs
As we have seen, the brane picture associated to the AdS7 solution consists on D6-branes
stretched in the y direction between NS5-branes located at fixed positions in y, y = 1, 2, . . . , 2β0
α0
.
At both ends of the interval D6-branes terminate the geometry, and provide the required
flavour groups for anomaly cancellation. The associated quiver is depicted in Figure 2. In the
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presence of the defect D2-D4 branes the total number of NS5-branes does not change, since
one can check that the B(2)-field does not depend on X7 at either end of the interval. We set
n + 1 ≡ QNS5 = 2β0/α0, and take the NS5-branes positioned at y = j = 1, 2, . . . , n + 1. One
can check that at each interval y ∈ [j, j+ 1] a large gauge transformation of gauge parameter j
must be performed, such that the condition 1
4pi2
∮
S2
B(2) ∈ [0, 1) is satisfied. The number of D2-
branes stretched between NS5-branes depends on this number, as large gauge transformations
contribute to the magnetic component of the RR 6-form Page flux, under which the D2-branes
are charged. These, together with the magnetic components of the 4-form RR Page flux, read
Fˆ(6) =
27
34g4
X−27 e
2U
(√
2 g eV
(
α− (y − j) α˙)dµ− 2 y α¨X47 dy) ∧ volS3/Zk ∧ volS2 ,(3.26)
Fˆ(4) =
210/3
34pi
d(α˙ X27 e
2U) ∧ volS3/Zk , (3.27)
where we have used (3.19)-(3.22) together with equations (2.9) and (2.11).
For our choice β0 =
α0
2
(n+ 1) we have, according to (3.14),
α(y) =
α0
2
y(n+ 1− y) , α˙(y) = α0
2
(n+ 1− 2y) . (3.28)
One can see from these expressions that α(y) takes its maximum value at y = n+1
2
, and that
it is symmetric under y ↔ n + 1 − y. We have for y = j, α(j) = α0
2
j(n + 1 − j), and
α˙(j) = α0
2
(n + 1 − 2j). Using this we can now compute the D2 and D4 brane charges. The
D2-branes are stretched between NS5-branes located at y = j, j + 1, for j = 1, . . . n. Between
them there are perpendicular D4-branes. Using (3.26) and (3.27) we then find, in the [j, j+ 1]
interval
Q
(j)
D2 =
1
(2pi)5
∫
Iµ×S3/Zk×S2
Fˆ(6) =
10 k′
k
j(n+ 1− j)
∫
e6Udµ (3.29)
and
Q
(j)
D4 =
1
(2pi)3
∫
Iµ×S3/Zk
Fˆ(4) =
10 k′
k
(n+ 1− 2j)
∫
e6Udµ (3.30)
where we have used expressions (2.13) together with α0 = 81pi
2QD6 = 81pi
2k′. The variation
in the number of D4-branes from the j’th to the (j + 1)’th interval is then
∆Q
(j)
D4 = Q
(j)
D4 −Q(j+1)D4 =
20 k′
k
∫
e6Udµ. (3.31)
As expected, the D2-D4 defect sees the infinity coming from the non-compactness of the µ-
direction. This is translated into large quantised charges for the D2 and D4 branes, the regime
in which the AdS3 solutions can be trusted. We define N ≡ 10 k′k
∫
e6Udµ. In terms of this new
parameter the D2 and D4-brane charges read
Q
(j)
D2 = j(n+ 1− j)N , Q(j)D4 = (n+ 1− 2j)N , ∆Q(j)D4 = 2N . (3.32)
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nN
(P 2 − 1)N
k′ k′
P 2N
k′
(P 2 − 1)N
k′
nN
k′k′ k′
2(n− 1)N
k′ k′
2(n− 1)N
2N 2N 2N 2N 2N 2N 2N
Figure 3: 2d quiver CFT dual to the AdS3 × S3/Zk × S2 solution asymptotically locally
AdS7/Zk.
Together with the charges coming from the D6-branes, QD6 = k
′, these quantised charges give
rise to a non-anomalous 2d quiver CFT, that we have depicted in Figure 3, where we have
denoted P ≡ (n + 1)/2. This quiver is of the type recently discussed in [59, 60], whose main
properties we have summarised in appendix C. These quivers consist on gauge nodes associated
to colour D2 and D6 branes to which flavour groups associated to D4 branes can be attached.
The specific vector and matter fields that enter in the quivers are summarised in appendix C,
together with the anomaly cancelation conditions of the associated chiral 2d CFTs. In the
quiver depicted in Figure 3 the D2-branes contribute with the gauge nodes in the upper row.
These couple to the gauge nodes associated to the D6-branes, in the lower row, through (0,4)
hypermultiplets (the vertical lines) and (0,2) Fermi multiplets (the diagonal lines). In turn, the
flavour groups associated to the D4-branes couple to the later gauge nodes by means of (0,2)
flavour Fermi multiplets. These specific couplings of the vector and matter fields associated to
the different branes finally render the 2d quiver CFT non-anomalous (see below). Note that in
order to achieve this the gauge and flavour groups associated to the D2-D4 defect branes need
to couple quite non-trivially to the gauge and flavour groups associated to the D6-branes of
the mother 6d CFT, depicted in Figure 2. One can see in particular that it is not possible to
detach a 2d CFT built out from just the D2-D4 branes. In turn, the 6d quiver CFT depicted
in Figure 2 can be decoupled from the D2 and the D4 branes. These facts are fully consistent
with our defect interpretation of the solution.
Finally, we check that the quiver CFT satisfies the anomaly cancellation conditions for
2d N = (0, 4) SCFTs, briefly summarised in appendix C. According to equation (C.1) we
trivially have, for the SU(Q
(j)
D2) gauge groups, 2k
′ = k′+ k′. Extra k′ flavour groups need to be
attached to the SU(Q
(1)
D2) and SU(Q
(n)
D2 ) gauge groups, that are associated to the k
′ D6-branes
that terminate the space at y = 0, n + 1. In turn, for the SU(k′) gauge groups we can easily
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see that the anomaly cancelation condition
2Q
(j)
D2 = Q
(j−1)
D2 +Q
(j+1)
D2 + ∆Q
(j)
D4 , (3.33)
is satisfied for the charges in equation (3.32).
Central charge:
At the conformal point the (right moving) central charge of a 2d N = (0, 4) QFT is related to
the U(1)R current correlation function (see for example [67]), such that
c = 6(nhyp − nvec), (3.34)
where nhyp is the number of N = (0, 4) hypermultiplets and nvec the number of N = (0, 4)
vector multiplets of the theory in its UV description.
For the quiver depicted in Figure 3 we have
nhyp =
n∑
j=1
Q
(j)
D2Q
(j+1)
D2 + (n+ 1)Q
2
D6 +QD6
n+1∑
j=1
Q
(j)
D2 (3.35)
and
nvec =
n+1∑
j=1
(
(Q
(j)
D2)
2 − 1
)
+ (n+ 1)(Q2D6 − 1) . (3.36)
It is easy to check that for large quivers the contribution of the vector multiplets cancels the
contributions of the Q
(j)
D2Q
(j+1)
D2 and Q
2
D6 bifundamentals, leaving, to leading order in n,
c ∼ 6QD6 N
n+1∑
j=1
j(n+ 1− j) ∼ QD6Q3NS5 N =
1
k
Q2D6Q
3
NS5 N
′ (3.37)
where we have used that QNS5 = n+ 1 and redefined N ≡ k′kN ′. Therefore, the central charge
diverges cubically with the number of nodes in the quiver, and quadratically with the number
of D6-branes. Moreover, it diverges due to the non-compactness of the µ-direction. This
divergence is absorbed in the parameter N ′. This second divergence is of interest physically,
because it shows explicitly that the 2d quiver CFT per-se is ill-defined. This pathological
behaviour of the central charge is cured in the UV, by the emergence of the deconstructed
extra dimensions where the 6d CFT lives.
This is supported by the behaviour of the holographic central charge. Using expression
(B.17), whose derivation is summarised in appendix B, we find for the backgrounds defined by
(3.17), (3.18),
chol =
29(−α¨)
37pi4g4k
∫
dy dµα e4U+V . (3.38)
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This expression reproduces exactly the 1
k
Q2D6Q
3
NS5 behaviour in (3.37), times an infinity that,
as before, arises from the µ-integration. Upon convenient regularisation both expressions can
be found to agree. It would be interesting however to understand better the precise relation
between the field theory and holographic central charges in ill-defined CFTs associated to
defects. One could expect in particular that a non-trivial mixing between the holographic
parameter and the energy scale could be at play.
4 Surface defects in massive IIA
The previous section was devoted to the study of the reduction of the 11d AdS3 solutions and
brane set-up along the Taub-NUT direction of the KK’-monopoles, contained in the world-
volume of the M5’-branes. In this section we will be concerned with the reduction to Type
IIA along the Taub-NUT direction χ of the second set of Kaluza-Klein monopoles, the KK-
monopoles referred to in Table 1. As we already pointed out, this reduction destroys the AdS7
structure in 10d. This appears clear by looking at the near-horizon metric (2.6), where the
M-theory circle is taken within the 3-sphere S3/Zk, which was part of AdS7/Zk. The solutions
to Type IIA that arise in this reduction are the AdS3×S2×CY2 solutions recently constructed
in [64], with the CY2 equal to a T
4, further modded out by Zk′ . This general class of solutions
was constructed as solutions to massive IIA. Upon reduction from M-theory we recover the
massless subclass.
In this section we show that these solutions can be given a defect interpretation when
embedded in massive IIA. Therefore, we will be considering the general class of solutions
constructed in [64], with CY2 = T
4. We will see that these solutions can be interpreted as
associated to D4-KK’-D8 bound states on which smeared D2-NS5-D6 branes end. The D4-
KK’-D8 brane system has as near-horizon geometry the AdS6×S4 background of Brandhuber-
Oz [79], further orbifolded by Zk′ , i.e. AdS6 × S4/Zk′ .
Very much in analogy with the study carried out in section 2.2, we show that these solutions
can be related to a 6d charged domain wall solution characterised by an AdS3 slicing and a
2-form gauge potential [51]. This domain wall reproduces locally in its asymptotic regime the
AdS6 vacuum in [79] associated to D4-D8 branes, modded out by Zk′ . In the opposite limit
a singular behaviour describes D2-NS5-D6 brane sources that, intersecting the D4-D8-KK’
system, create a defect, breaking the isometries of AdS6 to those of AdS3.
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4.1 The brane set-up
We start considering the well-known D4-D8 brane set-up of massive IIA string theory [79,81],
with D2-NS5-D6 branes ending on it [51]. For the moment we will ignore the contribution of
the KK’-monopoles, since they do not break any further supersymmetry and do not change
substantially the properties of the background. We will include them later by simply replacing
the T 4 transverse to the D4-branes by T 4/Zk′ , in the parametrisation ds2T 4 = dρ
2 +ρ2 ds2
S˜3
and
ds2T 4/Zk′
= dρ2 + ρ2 ds2
S˜3/Zk′
.
The D4-D8-D2-NS5-D6 branes set-up depicted in Table 5 preserves 4 real supercharges.
This is due to the presence of the D8-branes, which relate the charge distributions of the
NS5 and D6 branes [81]. As we said, we are interested in a particular realisation of branes
reproducing locally in the UV the AdS6 vacuum associated to the D4-D8 brane system. To
branes t x1 r θ1 θ2 z ρ ϕ1 ϕ2 φ
D8 × × × × × − × × × ×
D4 × × × × × − − − − −
D6 × × − − − × × × × ×
NS5 × × − − − − × × × ×
D2 × × − − − × − − − −
Table 5: Brane picture underlying the intersection of D2-NS5-D6 branes ending on the D4-D8
brane system. The system is BPS/8.
this end we consider the following 10d metric,
ds210 = H
−1/2
D4 H
−1/2
D8
[
H
−1/2
D6 H
−1/2
D2 ds
2
R1,1 +H
1/2
D6 H
1/2
D2 HNS5(dr
2 + r2ds2S2)
]
+H
1/2
D4 H
1/2
D8 H
−1/2
D6 H
−1/2
D2 HNS5dz
2 +H
1/2
D4 H
−1/2
D8 H
−1/2
D6 H
1/2
D2 (dρ
2 + ρ2ds2
S˜3
) ,
(4.1)
where we take the D2 and the NS5-branes smeared9 over the space transverse to the D4-
branes, i.e. HD2 = HD2(r) and HNS5 = HNS5(r). Together with the metric (4.1), we consider
9The existence of this string background has been originally discussed in [51]. Here we provide the explicit
solution. We thank Niall Macpherson for a very useful discussion regarding this set-up and for pointing out
the smearing of the NS5-branes.
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the following set of gauge potentials and dilaton,
C(3) = HD8 H
−1
D2 volR1,1 ∧ dz ,
C(5) = HD6 HNS5H
−1
D4 r
2 volR1,1 ∧ dr ∧ volS2 ,
C(7) = HD4 H
−1
D6 ρ
3 volR1,1 ∧ dz ∧ dρ ∧ volS˜3 ,
B(6) = HD8 HD4H
−1
NS5 ρ
3 volR1,1 ∧ dρ ∧ volS˜3 ,
eΦ = H
−5/4
D8 H
−1/4
D4 H
−3/4
D6 H
1/2
NS5H
1/4
D2 ,
(4.2)
with the C(9) potential for D8 branes defining the Romans mass as F(0) = m. One can then
derive the fluxes10
F(0) = m,
F(2) = HD8 ∂rHD6 r
2 volS2 ,
H(3) = ∂rHNS5 r
2 volS2 ∧ dz ,
F(4) = HD8 ∂rH
−1
D2 volR1,1 ∧ dr ∧ dz +HD2H−1NS5 ∂zHD4ρ3 dρ ∧ volS˜3 −HD8∂ρHD4ρ3 dz ∧ volS˜3
(4.3)
for which the Bianchi identities for F(2) and H(3) take the form
∂zHD8 = m, HNS5 = HD6 = HD2 , ∇2R3r HNS5 = 0 . (4.4)
Imposing the relations (4.4), the Bianchi identities for F(4) and the equations of motion collapse
to the equation describing the D4-D8 system [81],
HD8∇2T 4 HD4 + ∂2z HD4 = 0 . (4.5)
We can finally write down a particular solution as
HNS5(r) = 1 +
QNS5
r
, HD6(r) = 1 +
QD6
r
, HD2(r) = 1 +
QD2
r
, (4.6)
where QD6 = QD2 = QNS5 for (4.4) to be satisfied.
Let us consider now the limit r → 0. In this regime the 10d background (4.1) takes the
10We use the conventions of [81].
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form11
ds210 = H
−1/2
D4 H
−1/2
D8 Q
2
NS5
(
4 ds2AdS3 + ds
2
S2
)
+H
1/2
D4 H
1/2
D8 dz
2 +H
1/2
D4 H
−1/2
D8 (dρ
2 + ρ2ds2
S˜3
) ,
eΦ = H
−5/4
D8 H
−1/4
D4 ,
F(0) = m,
F(2) = −QNS5HD8 volS2 ,
H(3) = −QNS5 dz ∧ volS2 ,
F(4) = 8Q
2
NS5HD8volAdS3 ∧ dz + ∂zHD4ρ3 dρ ∧ volS˜3 −HD8∂ρHD4ρ3 dz ∧ volS˜3 .
(4.7)
In this limit the supergravity solution describes a D4-D8 system wrapping an AdS3 × S2
geometry. As shown in [64], when this system is put in this curved background D2-D4-NS5
branes need to be added in order to preserve supersymmetry. The number of supersymmetries
is then reduced to N = (0, 4). The AdS3 background in (4.7) is indeed included in the
classification of N = (0, 4) AdS3×S2×CY2×I solutions found in [64]. In particular, it can be
reproduced from the class I of AdS3 solutions written in (3.1) of [64] for the case of CY2 = T
4
and u′ = 0, after the redefinitions,
HD8 =
h8
2QNS5
, HD4 =
25Q5NS5
u2
h4 and z =
ρ˜
2QNS5
, ρ =
u1/2
23/2Q
3/2
NS5
r˜ . (4.8)
As we mentioned, substituting the S˜3 with the Lens space S˜3/Zk′ in (4.7) one gets the near-
horizon regime including KK’-monopoles.
A similar D2-D4-NS5-D6-D8 brane intersection to the one considered in this section was
studied in [31]. This brane intersection was obtained as a generalisation of the massless solution
of [86] to include D8-branes. In these set-ups D2 branes are completely localised in their
transverse space, and the system finds an interpretation in terms of D2-D4 defect branes
ending on NS5-D6-D8 branes. Consistently with this interpretation, it was shown in [31] that
the corresponding N = (0, 4) AdS3 near-horizon geometry asymptotes locally to the AdS7
vacuum of massive IIA supergravity [77].
4.2 Surface defects as 6d curved domain walls
In this section we show that the AdS3 background (4.7) describes, in a particular limit, the
AdS6 vacuum associated to the D4-D8 system. The idea is to describe the geometry (4.7) in
terms of a 6d domain wall characterised by an AdS3 slicing and an asymptotic behaviour locally
11We redefined the Minkowski coordinates as (t, x1)→ 2Q3/2NS5 (t, x1) .
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reproducing the AdS6 vacuum. This solution was found in [31] in the context of 6-dimensional
N = (1, 1) minimal gauged supergravity (see appendix D for more details on the theory and
its embedding in massive IIA).
We consider the following 6d background
ds26 = e
2U(µ)
(
4 ds2AdS3 + ds
2
S2
)
+ e2V (µ)dµ2 ,
B(2) = b(µ) volS2 ,
X6 = X6(µ) .
(4.9)
This background is described by the following set of BPS equations [31],
U ′ = −2 eV f6 , X ′6 = 2 eV X26 DXf6 , b′ =
eU+V
X26
, (4.10)
together with the duality constraint
b = −e
U X6
m
, (4.11)
and the superpotential f6 written in (D.3). This flow preserves 8 real supercharges (BPS/2 in
6d). In order to obtain an explicit solution of (4.10), a parametrisation of the 6d geometry
needs to be chosen. The simplest choice is given by
e−V = 2X26 DXf6 . (4.12)
The system (4.10) can then be integrated out easily [31], to give
e2U = 2−1/3g−2/3
(
µ
µ4 − 1
)2/3
, e2V = 8 g−2
µ4
(µ4 − 1)2 ,
b = − 24/3 3 g−4/3 µ
4/3
(µ4 − 1)1/3 , X6 = µ ,
(4.13)
with µ running between 0 and 1 and m =
√
2
3
g.
One can see that for µ→ 1 the 6d background is such that
R6 = −20
3
g2 +O(1− µ)2/3 , X6 = 1 +O(1− µ) , (4.14)
where R6 is the scalar curvature. These are the curvature and scalar fields reproducing the
AdS6 vacuum (D.6). In turn, the 2-form gauge potential gives non-zero sub-leading contribu-
tions in this limit. This implies that the asymptotic geometry for µ→ 1 is only locally AdS6.
In the opposite limit µ → 0, the 6d background is manifestly singular. This is due to the
presence of the D2-NS5-D6 brane sources.
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Let us consider now the truncation Ansatz of massive IIA supergravity (D.1) and (D.2) for
the above 6d background,
ds210 = s
−1/3X−1/26 Σ
1/2
6 e
2U
(
4 ds2AdS3 + ds
2
S2
)
+ s−1/3X−1/26 Σ
1/2
6 e
2V dµ2
+ 2g−2s−1/3Σ1/26 X
3/2
6 dξ
2 + 2g−2X−3/26 Σ
−1/2
6 s
−1/3 c2 ds2
S˜3
,
F(4) = −4
√
2
3
g−3 s1/3 c3 Σ−26 U dξ ∧ volS˜3 − 8
√
2 g−3 s4/3 c4 Σ−26 X
−3
6 X
′
6 dµ ∧ volS˜3
− 8
√
2 g−1 s1/3 cX46 b
′ eU−V dξ ∧ volAdS3 − 8ms4/3 bX−26 eU+V dµ ∧ volAdS3 ,
F(2) = ms
2/3 b volS2 , H(3) = s
2/3 b′ dµ ∧ volS2 + 2
3
s−1/3 c b dξ ∧ volS2 ,
eΦ = s−5/6 Σ1/46 X
−5/4
6 , F(0) = m,
(4.15)
with c = cos ξ, s = sin ξ , Σ6 = X6 c
2 + X−36 s
2 and U given by (D.2). It is possible to show
that the background (4.15) takes exactly the form of the near-horizon metric (4.7). For this
one needs to perform the change of coordinates
z =
3 s2/3 eU X6√
2 g QNS5
, ρ =
√
2 c e3U/2
g Q
3/2
NS5 X
1/2
6
, (4.16)
and use the 6d BPS equations (4.10), (4.11). We can thus express the warp factors describing
the D4 and D8 branes in (4.7) in terms of the 6d domain wall realising the defect, as
HD8 =
s2/3 eU X6
QNS5
, HD4 =
Q5NS5 e
−5U
Σ6
. (4.17)
One can check that these expressions satisfy the equations of motion for HD4 and HD8 written
in (4.5).
We have thus shown that the AdS3 background (4.7), describing the near-horizon limit of
D2-NS5-D6 branes ending on the D4-D8 brane system, reproduces locally the AdS6 vacuum
of [79], for HD8, HD4 given by (4.17). This vacuum geometry comes out thanks to a non-
linear mixing of the (z, ρ) coordinates, that relates the near-horizon geometry to a 6d domain
wall admitting AdS6 in its asymptotics. The presence of the 2-form does not allow however to
globally recover the vacuum in this limit. This is seen explicitly at the level of the uplift (4.15),
where one notes that the F(2) and H(3) fluxes break the isometries of the D4-D8 vacuum. This
is the manifestation of the D2-NS5-D6 defect, that underlies as well the singular behaviour of
the 6d domain wall in its IR regime.
5 Line defects in massive IIA
Very much in analogy with our previous analysis, we show in this section that the AdS2
solutions to massive IIA supergravity recently constructed in [63] can be given a line defect
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CFT interpretation within the Brandhuber-Oz system. The solutions studied in [63] were
obtained through double analytical continuation from the AdS3 × S2 × CY2 × I backgrounds
constructed in [64]. We showed in the previous section that a subset of these backgrounds
with CY2 = T
4 reproduces locally the AdS6 vacuum of [79], thus allowing for a surface defect
interpretation. In this section we show that the solutions in [63] with CY2 = T
4 can be given
a similar defect interpretation within the D4-D8 brane system, this time as line defects.
Following the same spirit of the previous sections, a brane solution related to the AdS2
geometries mentioned above was worked out in [53]. This brane solution describes a D0-F1-
D4’ bound state ending on D4-D8 branes, as depicted in Figure 6. As in the calculation in
branes t r θ1 θ2 θ3 z ρ ϕ1 ϕ2 ϕ3
D8 × × × × × − × × × ×
D4 × × × × × − − − − −
D0 × − − − − − − − − −
F1 × − − − − × − − − −
D4’ × − − − − − × × × ×
Table 6: The brane picture of D0-F1-D4’ branes ending on the D4-D8 system [53]. The
intersection is BPS/8.
section 4.1, allowing the D4-branes to be completely localised in their transverse space, it is
possible to recover a near-horizon geometry describing a D4-D8 system wrapping an AdS3×S2
geometry, to which D0-F1-D4’ branes need to be added to preserve supersymmetry [53]. The
near-horizon reads
ds210 = H
−1/2
D4 H
−1/2
D8
[
Q1
(
ds2AdS2 + 4ds
2
S3
)
+HD4HD8dz
2 +HD4
(
dρ2 + ρ2 ds2
S˜3
)]
, (5.1)
with Q1 a parameter related to the defect charges of D0-F1-D4’ branes. One can check that
this background is included in the classification found in (5.1) of [63], for CY2 = T
4 and u′ = 0,
after the redefinitions given by (4.8).
Further, the previous brane intersection was linked in [53] to a 6d charged domain wall
characterised by an AdS2 slicing flowing asymptotically to the AdS6 vacuum of 6d Romans
supergravity (see appendix D). This domain wall is of the form
ds26 = e
2U(µ)
(
ds2AdS2 + 4ds
2
S3
)
+ e2V (µ)dµ2 ,
B(2) = b(µ) volAdS2 ,
X6 = X6(µ) ,
(5.2)
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and, consistently with the whole picture, can be obtained through double analytical continua-
tion from the domain wall solution in (4.9). The BPS equations for this background preserve
8 real supercharges and take the same form of (4.10) and (4.11). In analogy with the AdS3
analysis, the 6d solution (5.2) reproduces locally in the limit µ→ 1 the geometry of the AdS6
vacuum, together with a singularity in the µ → 0 limit. Using the uplift formulas to massive
IIA given in (D.1) one can check that the resulting domain wall solution in 10d is related to
the near horizon geometry (5.1) through the change of coordinates [53]
z =
3 s2/3 eU X6√
2 g Q
1/2
1
, ρ =
√
2 c e3U/2
g Q
3/4
1 X
1/2
6
, (5.3)
and the requirements for the HD4 and HD8 functions
HD8 =
s2/3 eU X6
Q
1/2
1
, HD4 =
Q
5/2
1 e
−5U
Σ6
. (5.4)
These conditions are analogous to (4.16)-(4.17) for AdS3, which is obviously related to the fact
that the AdS2 solutions and the AdS3 backgrounds discussed in the previous section are related
by double analytical continuation. In this case the solution is interpreted as a D0-F1-D4’ line
defect within the 5d Sp(N) fixed point theory.
6 Conclusions
In this paper we have obtained explicit brane intersections underlying different classes of AdS3
solutions to Type IIA supergravity with N = (0, 4) supersymmetries recently constructed
in the literature. Furthermore, we have related these solutions to Janus-type domain wall
backgrounds admitting asymptotic regions described locally by higher dimensional AdS vacua.
This has allowed us to provide a surface defect CFT interpretation for the AdS3 solutions,
where the mother CFT is the holographic dual of the higher dimensional AdS vacuum.
We have analysed two classes of AdS3 solutions with N = (0, 4) supersymmetries. The
first one is the class of AdS3 × S3/Zk × S˜3 × Σ2 solutions to M-theory constructed in [63],
further orbifolded by Zk′ . These solutions are associated to M2-M5-M5’ brane intersections,
with the 5-branes placed in ALE singularities. We have found that a subclass of these solutions
asymptote locally to the AdS7/Zk vacuum of 11d supergravity. This has allowed us to give
a defect interpretation of these solutions in terms of M2-M5 branes (on an ALE singularity)
embedded in M5’-branes on ALE singularities, realising a 6d (1,0) CFT. Upon reduction, we
have found a new class of AdS3 × S3/Zk × S2 × Σ2 solutions to Type IIA with N = (0, 4)
supersymmetries. We have found the right parametrisation that allows to interpret these
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solutions as holographic duals to surface defect CFTs. These originate from D2-D4 branes
ending on the D6-NS5-KK brane intersection dual to the AdS7/Zk vacuum of massless IIA
supergravity. We have presented an explicit 2d (0,4) quiver CFT that realises the D2-D4
defect CFT. In this quiver it is clear that the D2-D4 defect needs the D6-NS5-KK branes of
the mother CFT in order to exist as a 2d CFT. Instead, from the 2d CFT the 6d mother CFT
dual to the D6-NS5-KK intersection can be obtained in a certain decoupling limit. Finally,
we have extended the previous class of solutions onto a more general class, obtained upon
reduction of the AdS3 × S3/Zk × T 4 × I solutions to M-theory constructed in [63], further
modded by Zk′ . An interesting open problem is to find global completions of this more general
class of solutions, which do not seem to asymptote locally to a higher dimensional AdS space.
Work is in progress [80] that shows that they can be completed in terms of globally well-defined
AdS3 solutions related upon a chain of T-S-T dualities to the AdS3 × S2 × T 4 × I solutions
recently constructed in [64].
The second class of AdS3 solutions with N = (0, 4) supersymmetries that we have studied
is the general classification of AdS3 × S2 × CY2 × I solutions to massive IIA supergravity
constructed in [64], with CY2 = T
4. We have provided the associated full brane solution and
shown that it can be related to a 6d domain wall solution that reproduces asymptotically locally
the AdS6 vacuum of massive IIA supergravity. This has allowed us to interpret the solutions
as holographic duals to surface defect CFTs originating from D2-NS5-D6 branes ending on
D4-D8 bound states.
Finally, and in full analogy with the previous analysis, we have discussed from the point of
view of conformal defects a subclass of the AdS2 × S3 × T 4 × I solutions with 4 supercharges
recently constructed in [63]. Putting together previous results in the literature, that provided
the full brane solution and linked it to a 6d domain wall reproducing asymptotically locally
AdS6, we have given an interpretation to these solutions as line defect CFTs originating from
D0-F1-D4’ branes embedded in the Brandhuber-Oz brane set-up.
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A M-theory origin of 7d N = 1 supergravity
In this appendix we recall the M-theory embedding of minimal N = 1 gauged supergravity
in 7d [87]. The 7d theory preserves 16 supercharges and only the supergravity multiplet is
retained by the truncation from 11d. All the oscillations around the AdS7 vacuum are thus
encoded in the 7d gravitational field, a real scalar X7, a 3-form gauge potential B(3) and
three SU(2) vector fields Ai7 [88]. We consider a further truncation of the theory in which
all the vector fields are vanishing. This truncation ansatz has been worked out in [87]. It is
characterised by an 11d metric of the following form
ds211 = Σ
1/3
7 ds
2
7 + 2g
−2 Σ−2/37 ds
2
4 ,
ds24 = X
3
7 Σ7 dξ
2 +X−17 c
2 ds2S3 ,
(A.1)
where Σ7 = X7 c
2 +X−47 s
2 with c = cos ξ and s = sin ξ. The 11d 4-flux takes the form
G(4) = − 4√
2
g−3 c3 Σ−27 W dξ ∧ volS3 −
20√
2
g−3 Σ−27 X
−4
7 s c
4 dX7 ∧ volS3
+ sF (4) +
√
2 g−1cX47 ? 7 F (4) ∧ dξ,
(A.2)
where W = X−87 s
2 − 2X27 c2 + 3X−37 c2 − 4X−37 and F (4) = dB(3). As it has been pointed out
in [87], in order to describe the right number of degrees of freedom, the 3-form B(3) has to
satisfy an “odd-dimensional self-duality condition”
X47 ? 7 F (4) = −2hB(3) , (A.3)
with h = g
2
√
2
fixed by the truncation. The isometry group of the resulting 7d theory is given
by R+ × SO(3) and there are two types of gaugings. One is described by the parameter g
and corresponds to the gauging of the R-symmetry SU(2)R, and the other is a Stu¨ckelberg
deformation of B(3) described by h. The general form of the superpotential is given by
f7(h, g,X7) =
1
2
(
hX−47 +
√
2 g X7
)
, (A.4)
where the two gauging parameters are linked by the truncation through the algebraic relation
h = g
2
√
2
. The Lagrangian is given by
L7 = R 7 − 5X−27 ? 7 dX7 ∧ dX7 −
1
2
X47 ? 7 F (4) ∧ F (4) − hF (4) ∧ B(3) − V7 (A.5)
and the scalar potential by
V7 =
4
5
X27 (DXf7)
2 − 24
5
f 27 . (A.6)
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The theory (A.5) has a N = 1 AdS7 vacuum at X7 = 1 and vanishing gauge potentials. In this
case the internal 4d manifold of (A.1) becomes a round 4-sphere. Since the theory (A.5) can
be embedded into the maximally supersymmetric supergravity in seven dimensions, we can
link this 7d vacuum to the AdS7 × S4 Freund-Rubin vacuum of M5-branes. In this particular
case the 4-flux takes the form
G(4) = − 12√
2
g−3 c3 dξ ∧ volS3 . (A.7)
On the contrary, the case considered in section 2.2 is that of the half-supersymmetric AdS7
vacuum of M-theory arising from M5-branes on an A-type singularity (associated to NS5-D6
branes in 10d). In this case the vacuum of (A.6) has to be interpreted in 11d as a half-maximal
vacuum of the minimal N = 1 theory.
B An extended class of AdS3 × S3/Zk × S2 solutions to
Type IIA
In this appendix we extend the new class of AdS3 × S3/Zk × S2 solutions to Type IIA with
N = (0, 4) supersymmetries found in section 3.1. Our starting point is the general class of
AdS3 × S3/Zk ×CY2 × I solutions to M-theory constructed in [63], with CY2 = T 4. The new
solutions are obtained reducing on the Hopf-fibre of the 3-sphere contained in the T 4. This
reduction preserves all the supersymmetries and generalises our solutions given by (3.7). Prior
to this reduction we extend the solutions in [63] by modding the 3-sphere contained in T 4 by
Zk′ . This introduces k′ KK-monopoles that give rise to k′ D6-branes upon reduction. k′ can
then be taken to be sufficiently large as in the IIA supergravity limit.
The most general solutions in [63] are AdS3 × S2 × CY2 fibrations over two intervals (see
appendix B therein). They take the form
ds211 = ∆
(
u√
h4h8
ds2AdS3 +
√
h4
h8
ds2CY2 +
√
h4h8
u
dz2
)
+
h28
4∆2
(
ds2S2 + Dχ˜
2
)
,
G(4) = −
(
d
(
uu′
2h4
)
+ 2h8dz
)
∧ volAdS3 − ∂zh4volCY2 −
uu′
2(h4h8 + u′2)
H2 ∧ volS2
− h8
u
?4 d4h4 ∧ dz + h8
2
[
1
2
d
(
−z + uu
′
4h4h8 + u′2
)
∧ volS2 + 1
h8
dz ∧H2
]
∧Dχ˜ ,
(B.1)
where H2 = −dA, Dχ˜ = dχ˜+ A˜+ ω, dω = volS2 and
∆ =
h
1/2
8 (4h4h8 + u
′2)1/3
22/3h
1/6
4 u
1/3
. (B.2)
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In these solutions h8 is a constant, h4 has support on (z,CY2), u is a function of z and H2 has
support on the CY2. Note that we have renamed ρ and ψ˜ as in [63] by z and χ˜, respectively,
to connect with our notation in section 3 (see below). The quantities χ˜ and A˜ are defined as
χ˜ = 2
h8
χ and A˜ = 2
h8
A. In the most general case the connection A˜ + ω makes the fibre over
the S2 and the CY2 non trivial. Here we restrict to the case A = 0 and CY2 = T 4. In this
case the solutions simplify to
ds211 = ∆
(
u√
h4h8
ds2AdS3 +
√
h4
h8
ds2T 4 +
√
h4h8
u
dz2
)
+
h28
∆2
ds2S3/Zk , (B.3)
G(4) = −d
(
uu′
2h4
+ 2h8 z
)
∧ volAdS3 + 2h8 d
(
−z + uu
′
4h4h8 + u′2
)
∧ volS3/Zk
−∂zh4 volT 4 − h8
u
?4 d4h4 ∧ dz , (B.4)
where k = h8 and ds
2
S3/Zk is written as in (2.7). Supersymmetry holds when
u′′ = 0 , (B.5)
while the Bianchi identities of the fluxes impose that
h8
u
∇2T 4h4 + ∂2zh4 = 0. (B.6)
The symmetries SL(2,R)×SL(2,R) and SU(2) are realised geometrically on the AdS3 and the
quotiented 3-sphere, respectively.
In order to extend the class of solutions given by (3.7) we mod out the T 4 in (B.3)-(B.4)
by Zk′ , such that ds2T 4/Zk′ = dρ
2 + ρ2 ds2
S˜3/Zk′
with ds2
S˜3/Zk′
defined in (2.7). The 4-flux term
defined on the CY2 takes the form ?4d4h4 = ρ
3 ∂ρh4volS˜3/Zk′ and the equation (B.6) imposed
by the Bianchi identities becomes
h8
u
(
∂2ρh4 +
3
ρ
∂ρh4
)
+ ∂2zh4 = 0. (B.7)
Reducing now along the S1/Zk′ ⊂ S˜3/Zk′ we obtain
ds210 = ρ
[
∆˜
(
u√
h4h8
ds2AdS3 +
√
h4h8
u
dz2 +
√
h4
h8
(dρ2 +
ρ2
4
ds2
S˜2
)
)
+
h
3/2
8 h
1/2
4
∆˜ k′2
ds2S3/Zk
]
, (B.8)
e2Φ =
∆˜
k′2
√
h4
h8
ρ3 , ∆˜ =
1
2k′
√
h8(4h4h8 + u′2)
u
, (B.9)
H(3) = − ρ
3
4k′
(h8
u
∂ρh4dz − ∂zh4dρ
)
∧ volS˜2 , (B.10)
F(2) =
k′
2
volS˜2 , (B.11)
F(4) = −d
(
uu′
2h4
+ 2h8 z
)
∧ volAdS3 + 2h8 d
(
−z + uu
′
4h4h8 + u′2
)
∧ volS3/Zk . (B.12)
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This extends the new class of 10d backgrounds with N = (0, 4) supersymmetries presented in
section 3.1 to include a new function u(z), satisfying (B.5). Indeed, one can check that the
near horizon geometry (3.7) is obtained in the particular case u′ = 0, with the redefinitions
QKK = h8 , QD6 = k
′ , HNS5 =
26Q3D4h
2
8
u2
h4 and HD6 =
QD6
ρ
, (B.13)
where we rescaled the coordinates in (3.7) as
z → z
4QD4
, ρ→ u ρ
2
25QD6Q2D4h8
. (B.14)
As previously mentioned, doing the change of coordinates ρ→ ρ1/2, one can see that there
are k′ D6-branes seated at ρ = 0,
ds210 = ρ
1/2
[
∆˜
(
u√
h4h8
ds2AdS3 +
√
h4h8
u
dz2
)
+
h
3/2
8 h
1/2
4
∆˜ k′2
ds2S3/Zk
]
+
∆˜
4ρ1/2
√
h4
h8
(
dρ2 + ρ2ds2S2
)
,
e2Φ =
∆˜
k′2
√
h4
h8
ρ3/2 , F(2) =
k′
2
volS2 . (B.15)
Finally, we compute for completeness the holographic central charge of the new class of
solutions.
Holographic central charge: We recall that for a generic dilaton and background of the
form
ds2 = a(r, ~θ)(dx2R1,d + b(r)dr
2) + gij(r, ~θ)dθ
idθj, Φ(r, ~θ), (B.16)
the central charge can be computed12 as [89–91]
chol = 3× d
d
GN
b(r)d/2(Hˆ)
2d+1
2
(Hˆ ′)d
, (B.17)
where
Hˆ =
(∫
d~θ
√
e−4Φdet[gij]a(r, ~θ)d
)2
. (B.18)
Using Poincare´ coordinates for AdS3 we have for our solutions (B.8)-(B.12),
a(r, ~θ) =
ρ ∆˜u√
h4h8
r2, b(r) =
1
r4
, d = 1 , (B.19)
and, finally,
chol =
3
8GN
k2
k′
VolS2VolS3/Zk
∫
h4 ρ
3 dρ dz =
3
8pi3
k
k′
∫
h4 ρ
3 dρ dz, (B.20)
12The factor of “3” in (B.17) is introduced as a normalisation, in order to match the standard result in [3].
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where we have used that GN = 8pi
6 and h8 = k.
In order to obtain a finite result for the central charge using this expression we need a
well-defined UV completion for our solutions. In the main body of the paper we have studied
an interesting completion of a subclass of our solutions by which they flow in the UV into a
higher dimensional AdS7 geometry, and can thus be interpreted as surface CFTs within the
higher dimensional 6d CFT dual to this geometry. A second possibility is to complete our
solutions within globally well-defined AdS3 geometries. This is currently work in progress [80].
C Brief summary of 2d quiver CFTs
The 2d (0,4) CFTs encountered in the main body of the paper are of the type recently studied
in [59,60], associated to D2-D4-NS5-D6-D8 brane set-ups. These CFTs are described by (0,4)
superconformal quivers with gauge groups associated to stacks of D2 and D6 branes (the latter
wrapped on 4d manifolds) stretched between NS5-branes. The quivers are planar, in the sense
that they consist on two long linear quivers, built out of the gauge groups associated to the
D2 and D6 branes, coupled by matter multiplets. Each linear quiver consists on (4,4) gauge
groups connected horizontally by (4,4) bifundamental hypermultiplets. They couple to each
other through (0,4) hypermultiplets (vertically) and (0,2) Fermi multiplets (in the diagonals).
These render the final planar quiver CFTs (0,4) supersymmetric. Since the 2d theory is chiral
one needs to be careful with gauge anomaly cancellation. This is ensured adding adequate
flavour groups at each node, coming from D4 and D8-branes, that couple through (0,2) Fermi
multiplets with the corresponding gauge nodes. The gauge anomaly cancellation conditions for
the SU(N
(j)
2 ) and SU(N
(j)
6 ) gauge groups are (the reader is referred to [60] for more details),
2N
(j)
2 = N
(j−1)
2 +N
(j+1)
2 + ∆N
(j)
4 , 2N
(j)
6 = N
(j−1)
6 +N
(j+1)
6 + ∆N
(j)
8 . (C.1)
In the particular situation discussed in this paper we are concerned with massless IIA
supergravity. In this case there are no D8-branes in the constructions in [60] and the number
of D6-branes remains constant. Therefore one of the rows of the quivers contains gauge groups
of constant ranks. The general structure of these quivers is depicted in Figure 4. These quivers
were recently discussed in [63].
D Massive IIA origin of 6d Romans supergravity
In this appendix we discuss the consistent truncation of massive IIA string theory around the
AdS6 vacuum discovered in [79], describing the near-horizon limit of the D4-D8 brane system.
This truncation produces in its minimal realisation, i.e. when only the supergravity multiplet
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Figure 4: Generic quiver field theory associated to D2-D4-NS5-D6 brane set-ups.
is retained, a 6d gauged supergravity preserving N = (1, 1) supersymmetry. This theory is
usually called Romans supergravity. Its field content is given by the 6d gravitational field, a
real scalar X6, a 2-form gauge potential B(2), three SU(2) vectors Ai6 and one Abelian vector
A06 [92]. Here we will restrict to the case of vanishing vector fields.
The truncation from massive IIA supergravity to Romans supergravity was worked out
in [93]. The ansatz for the metric is characterised by an internal manifold locally realised as a
fibration of a 3-sphere over a line,
ds210 = s
−1/3X−1/26 Σ
1/2
6
[
ds26 + 2g
−2X26 ds
2
4
]
,
ds24 = dξ
2 + Σ−16 X
−3
6 c
2 ds2S3 ,
(D.1)
where Σ6 = X6 c
2 +X−36 s
2 with c = cos ξ and s = sin ξ. The 10d fluxes are decomposed as [93]
F(4) = −4
√
2
3
g−3 s1/3 c3 Σ−26 U dξ ∧ volS3 − 8
√
2 g−3 s4/3 c4 Σ−26 X
−3
6 dX6 ∧ volS3
−
√
2 g−1 s1/3 cX46 ? 6 F (3) ∧ dξ −ms4/3X−26 ? 6 B(2) ,
F(2) = ms
2/3 B(2) , H(3) = s2/3F (3) +
√
2 g−1ms−1/3 cB(2) ∧ dξ ,
eΦ = s−5/6 Σ1/46 X
−5/4
6 , F(0) = m,
(D.2)
where U = X−66 s
2−3X26 c2 + 4X−26 c2−6X−26 and F (3) = dB(2). The 6d theory resulting from
this truncation preserves 16 real supercharges and has R+×SO(4) global isometry group. The
two parameters g and m are associated, respectively, to the gauging of the SU(2)R R-symmetry
group, realised as the diagonal SU(2) within SO(4), and to a mass deformation of the 2-form.
In particular, the truncation ansatz (D.1) produces a scalar potential in six dimensions defined
by the superpotential
f6(m, g,X6) =
1
8
(
mX−36 +
√
2 g X6
)
, (D.3)
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where the two gauging parameters are linked as m =
√
2
3
g. The 6d Lagrangian has the form
L6 = R 6 − 4X−2 ? 6 dX6 ∧ dX6 − 1
2
X46 ? 6 F (3) ∧ F (3) − V6
−m2X−26 ? 6 B(2) ∧ B(2) −
1
3
m2 B(2) ∧ B(2) ∧ B(2) ,
(D.4)
where the scalar potential is given by
V6 = 16X
2
6 (DXf6)
2 − 80 f 26 . (D.5)
The 6d theory (D.4) has a supersymmetric AdS6 vacuum at X6 = 1 and vanishing gauge
potentials. This vacuum corresponds to the string vacuum of the D4-D8 set-up introduced
in [79]. In this case the 4d internal manifold in (D.1) becomes a round 4-sphere13, and the
only non-zero terms in the fluxes and dilaton given by (D.2) are
F(4) =
20
√
2
3
g−3 s1/3 c3 dξ ∧ volS3 , eΦ = s−5/6 . (D.6)
These are exactly the fluxes and the dilaton describing the near-horizon limit of the D4-D8
system introduced in [79].
References
[1] J. M. Maldacena, “The Large N limit of superconformal field theories and supergravity,”
Int. J. Theor. Phys. 38, 1113 (1999) [Adv. Theor. Math. Phys. 2, 231 (1998)] [hep-
th/9711200].
[2] E. Witten, “Anti-de Sitter space and holography,” Adv. Theor. Math. Phys. 2, 253 (1998)
[hep-th/9802150].
[3] J. D. Brown and M. Henneaux, “Central Charges in the Canonical Realization of Asymp-
totic Symmetries: An Example from Three-Dimensional Gravity,” Commun. Math. Phys.
104, 207 (1986).
[4] J. L. Cardy, “Conformal Invariance and Surface Critical Behavior,” Nucl. Phys. B 240,
514 (1984).
[5] J. L. Cardy and D. C. Lewellen, “Bulk and boundary operators in conformal field theory,”
Phys. Lett. B 259, 274 (1991).
13More precisely this is the upper hemisphere of a 4-sphere with boundary at ξ → 0 [79,93].
36
[6] D. M. McAvity and H. Osborn, “Energy momentum tensor in conformal field theories
near a boundary,” Nucl. Phys. B 406, 655 (1993) [hep-th/9302068].
[7] A. Karch and L. Randall, “Open and closed string interpretation of SUSY CFT’s on
branes with boundaries,” JHEP 0106, 063 (2001) [hep-th/0105132].
[8] O. DeWolfe, D. Z. Freedman and H. Ooguri, “Holography and defect conformal field
theories,” Phys. Rev. D 66, 025009 (2002) [hep-th/0111135].
[9] C. Bachas, J. de Boer, R. Dijkgraaf and H. Ooguri, “Permeable conformal walls and
holography,” JHEP 0206, 027 (2002) [hep-th/0111210].
[10] J. Erdmenger, Z. Guralnik and I. Kirsch, “Four-dimensional superconformal theories with
interacting boundaries or defects,” Phys. Rev. D 66, 025020 (2002) [hep-th/0203020].
[11] N. R. Constable, J. Erdmenger, Z. Guralnik and I. Kirsch, “Intersecting D-3 branes and
holography,” Phys. Rev. D 68, 106007 (2003) [hep-th/0211222].
[12] O. Aharony, O. DeWolfe, D. Z. Freedman and A. Karch, “Defect conformal field theory
and locally localized gravity,” JHEP 0307, 030 (2003) [hep-th/0303249].
[13] D. Bak, M. Gutperle and S. Hirano, “A Dilatonic deformation of AdS(5) and its field
theory dual,” JHEP 0305, 072 (2003) [hep-th/0304129].
[14] A. B. Clark, D. Z. Freedman, A. Karch and M. Schnabl, “Dual of the Janus solution: An
interface conformal field theory,” Phys. Rev. D 71, 066003 (2005) [hep-th/0407073].
[15] A. Kapustin, “Wilson-’t Hooft operators in four-dimensional gauge theories and S-
duality,” Phys. Rev. D 74, 025005 (2006) [hep-th/0501015].
[16] A. Clark and A. Karch, “Super Janus,” JHEP 0510, 094 (2005) [hep-th/0506265].
[17] E. D’Hoker, J. Estes and M. Gutperle, “Ten-dimensional supersymmetric Janus solu-
tions,” Nucl. Phys. B 757, 79 (2006) [hep-th/0603012].
[18] E. D’Hoker, J. Estes and M. Gutperle, “Interface Yang-Mills, supersymmetry, and Janus,”
Nucl. Phys. B 753, 16 (2006) [hep-th/0603013].
[19] O. Lunin, “1/2-BPS states in M theory and defects in the dual CFTs,” JHEP 0710, 014
(2007) [arXiv:0704.3442 [hep-th]].
37
[20] E. D’Hoker, J. Estes and M. Gutperle, “Exact half-BPS Type IIB interface solutions.
I. Local solution and supersymmetric Janus,” JHEP 0706, 021 (2007) [arXiv:0705.0022
[hep-th]].
[21] E. D’Hoker, J. Estes and M. Gutperle, “Exact half-BPS Type IIB interface solutions. II.
Flux solutions and multi-Janus,” JHEP 0706, 022 (2007) [arXiv:0705.0024 [hep-th]].
[22] E. I. Buchbinder, J. Gomis and F. Passerini, “Holographic gauge theories in background
fields and surface operators,” JHEP 0712, 101 (2007) [arXiv:0710.5170 [hep-th]].
[23] D. Gaiotto and E. Witten, “Supersymmetric Boundary Conditions in N=4 Super Yang-
Mills Theory,” J. Statist. Phys. 135, 789 (2009) [arXiv:0804.2902 [hep-th]].
[24] D. Gaiotto and E. Witten, “Janus Configurations, Chern-Simons Couplings, And The
theta-Angle in N=4 Super Yang-Mills Theory,” JHEP 1006, 097 (2010) [arXiv:0804.2907
[hep-th]].
[25] O. Aharony, L. Berdichevsky, M. Berkooz and I. Shamir, “Near-horizon solutions for D3-
branes ending on 5-branes,” Phys. Rev. D 84, 126003 (2011) [arXiv:1106.1870 [hep-th]].
[26] M. Gutperle and J. Samani, “Holographic RG-flows and Boundary CFTs,” Phys. Rev. D
86, 106007 (2012) [arXiv:1207.7325 [hep-th]].
[27] K. Jensen and A. O’Bannon, “Holography, Entanglement Entropy, and Conformal
Field Theories with Boundaries or Defects,” Phys. Rev. D 88, no. 10, 106006 (2013)
[arXiv:1309.4523 [hep-th]].
[28] J. Estes, K. Jensen, A. O’Bannon, E. Tsatis and T. Wrase, “On Holographic Defect
Entropy,” JHEP 1405, 084 (2014) [arXiv:1403.6475 [hep-th]].
[29] M. de Leeuw, C. Kristjansen and K. Zarembo, “One-point Functions in Defect CFT and
Integrability,” JHEP 1508, 098 (2015) [arXiv:1506.06958 [hep-th]].
[30] M. Billo`, V. Gonc¸alves, E. Lauria and M. Meineri, “Defects in conformal field theory,”
JHEP 1604, 091 (2016) [arXiv:1601.02883 [hep-th]].
[31] G. Dibitetto and N. Petri, “6d surface defects from massive type IIA,” JHEP 1801, 039
(2018) [arXiv:1707.06154 [hep-th]].
[32] M. Del Zotto and G. Lockhart, “Universal Features of BPS Strings in Six-dimensional
SCFTs,” JHEP 1808, 173 (2018) [arXiv:1804.09694 [hep-th]].
38
[33] Y. Lozano, N. T. Macpherson, C. Nunez and A. Ramirez, “AdS3 solutions in massive IIA,
defect CFTs and T-duality,” JHEP 1912, 013 (2019) [arXiv:1909.11669 [hep-th]].
[34] R. Argurio, A. Giveon and A. Shomer, “Superstring theory on AdS(3) x G / H and
boundary N=3 superconformal symmetry,” JHEP 0004, 010 (2000) [hep-th/0002104].
[35] M. Cvetic, H. Lu, C. N. Pope and J. F. Vazquez-Poritz, “AdS in warped space-times,”
Phys. Rev. D 62, 122003 (2000) [hep-th/0005246].
[36] N. Kim, “AdS(3) solutions of IIB supergravity from D3-branes,” JHEP 0601, 094 (2006)
[hep-th/0511029].
[37] J. P. Gauntlett, O. A. P. Mac Conamhna, T. Mateos and D. Waldram, “Supersymmetric
AdS(3) solutions of type IIB supergravity,” Phys. Rev. Lett. 97, 171601 (2006) [hep-
th/0606221].
[38] J. P. Gauntlett, N. Kim and D. Waldram, “Supersymmetric AdS(3), AdS(2) and Bubble
Solutions,” JHEP 0704, 005 (2007) [hep-th/0612253].
[39] E. D’Hoker, J. Estes and M. Gutperle, “Gravity duals of half-BPS Wilson loops,” JHEP
0706, 063 (2007) [arXiv:0705.1004 [hep-th]].
[40] E. D’Hoker, J. Estes, M. Gutperle and D. Krym, “Exact Half-BPS Flux Solutions in
M-theory. I: Local Solutions,” JHEP 0808, 028 (2008) [arXiv:0806.0605 [hep-th]].
[41] A. Donos, J. P. Gauntlett and J. Sparks, “AdS3 × (S3 × S3 × S1) Solutions of Type IIB
String Theory,” Class. Quant. Grav. 26, 065009 (2009) [arXiv:0810.1379 [hep-th]].
[42] E. D’Hoker, J. Estes, M. Gutperle and D. Krym, “Exact Half-BPS Flux Solutions
in M-theory II: Global solutions asymptotic to AdS7 × S4,” JHEP 0812, 044 (2008)
[arXiv:0810.4647 [hep-th]].
[43] O¨. Kelekci, Y. Lozano, J. Montero, E. O´. Colga´in and M. Park, “Large superconformal
near-horizons from M-theory,” Phys. Rev. D 93, no. 8, 086010 (2016) [arXiv:1602.02802
[hep-th]].
[44] C. Couzens, C. Lawrie, D. Martelli, S. Schafer-Nameki and J. M. Wong, “F-theory and
AdS3/CFT2,” JHEP 1708, 043 (2017) [arXiv:1705.04679 [hep-th]].
[45] G. Dibitetto and N. Petri, “BPS objects in D = 7 supergravity and their M-theory origin,”
JHEP 1712, 041 (2017) [arXiv:1707.06152 [hep-th]].
39
[46] L. Eberhardt, “Supersymmetric AdS3 supergravity backgrounds and holography,” JHEP
1802, 087 (2018) [arXiv:1710.09826 [hep-th]].
[47] D. Corbino, E. D’Hoker and C. F. Uhlemann, “AdS2 × S6 versus AdS6 × S2 in Type IIB
supergravity,” JHEP 1803, 120 (2018) [arXiv:1712.04463 [hep-th]].
[48] C. Couzens, D. Martelli and S. Schafer-Nameki, “F-theory and AdS3/CFT2 (2, 0),” JHEP
1806, 008 (2018) [arXiv:1712.07631 [hep-th]].
[49] G. Dibitetto and A. Passias, “AdS2 × S7 solutions from D0-F1-D8 intersections,” JHEP
1810, 190 (2018) [arXiv:1807.00555 [hep-th]].
[50] G. Dibitetto, G. Lo Monaco, A. Passias, N. Petri and A. Tomasiello, “AdS3 Solutions with
Exceptional Supersymmetry,” Fortsch. Phys. 66, no. 10, 1800060 (2018) [arXiv:1807.06602
[hep-th]].
[51] G. Dibitetto and N. Petri, “Surface defects in the D4 − D8 brane system,” JHEP 1901,
193 (2019) [arXiv:1807.07768 [hep-th]].
[52] C. Couzens, J. P. Gauntlett, D. Martelli and J. Sparks, “A geometric dual of c-
extremization,” JHEP 1901, 212 (2019) [arXiv:1810.11026 [hep-th]].
[53] G. Dibitetto and N. Petri, “AdS2 solutions and their massive IIA origin,” JHEP 1905,
107 (2019) [arXiv:1811.11572 [hep-th]].
[54] J. P. Gauntlett, D. Martelli and J. Sparks, “Toric geometry and the dual of c-
extremization,” JHEP 1901, 204 (2019) [arXiv:1812.05597 [hep-th]].
[55] N. T. Macpherson, “Type II solutions on AdS3× S3× S3 with large superconformal sym-
metry,” JHEP 1905, 089 (2019) [arXiv:1812.10172 [hep-th]].
[56] D. Corbino, E. D’Hoker, J. Kaidi and C. F. Uhlemann, “Global half-BPS AdS2 × S6
solutions in Type IIB,” JHEP 1903, 039 (2019) [arXiv:1812.10206 [hep-th]].
[57] J. P. Gauntlett, D. Martelli and J. Sparks, “Toric geometry and the dual of I-
extremization,” JHEP 1906, 140 (2019) [arXiv:1904.04282 [hep-th]].
[58] J. Hong, N. T. Macpherson and L. A. Pando Zayas, “Aspects of AdS2 classification
in M-theory: solutions with mesonic and baryonic charges,” JHEP 1911, 127 (2019)
[arXiv:1908.08518 [hep-th]].
40
[59] Y. Lozano, N. T. Macpherson, C. Nunez and A. Ramirez, “1/4 BPS solutions and the
AdS3/CFT2 correspondence,” Phys. Rev. D 101, no. 2, 026014 (2020) [arXiv:1909.09636
[hep-th]].
[60] Y. Lozano, N. T. Macpherson, C. Nunez and A. Ramirez, “Two dimensional N = (0, 4)
quivers dual to AdS3 solutions in massive IIA,” JHEP 2001, 140 (2020) [arXiv:1909.10510
[hep-th]].
[61] C. Couzens, “N = (0, 2) AdS3 Solutions of Type IIB and F-theory with Generic Fluxes,”
arXiv:1911.04439 [hep-th].
[62] G. Dibitetto, Y. Lozano, N. Petri and A. Ramirez, “Holographic description of M-branes
via AdS2,” JHEP 04, 037 (2020) [arXiv:1912.09932 [hep-th]].
[63] Y. Lozano, C. Nunez, A. Ramirez and S. Speziali, “M -strings and AdS3 solutions to
M-theory with small N = (0, 4) supersymmetry,” arXiv:2005.06561 [hep-th].
[64] Y. Lozano, N. T. Macpherson, C. Nunez and A. Ramirez, “AdS3 solutions in Massive
IIA with small N = (4, 0) supersymmetry,” JHEP 2001, 129 (2020) [arXiv:1908.09851
[hep-th]].
[65] D. Tong, “The holographic dual of AdS3 × S3 × S3 × S1,” JHEP 04 (2014), 193
[arXiv:1402.5135 [hep-th]].
[66] J. Kim, S. Kim and K. Lee, “Little strings and T-duality,” JHEP 02 (2016), 170
[arXiv:1503.07277 [hep-th]].
[67] P. Putrov, J. Song and W. Yan, “(0,4) dualities,” JHEP 1603, 185 (2016)
[arXiv:1505.07110 [hep-th]].
[68] A. Hanany and T. Okazaki, “(0,4) brane box models,” JHEP 03 (2019), 027
[arXiv:1811.09117 [hep-th]].
[69] J. M. Maldacena, A. Strominger and E. Witten, “Black hole entropy in M theory,” JHEP
9712 (1997) 002 [hep-th/9711053].
[70] C. Vafa, “Black holes and Calabi-Yau threefolds,” Adv. Theor. Math. Phys. 2 (1998) 207
[hep-th/9711067].
[71] R. Minasian, G. W. Moore and D. Tsimpis, “Calabi-Yau black holes and (0,4) sigma
models,” Commun. Math. Phys. 209 (2000) 325 [hep-th/9904217].
41
[72] A. Castro, J. L. Davis, P. Kraus and F. Larsen, “String Theory Effects on Five-
Dimensional Black Hole Physics,” Int. J. Mod. Phys. A 23 (2008) 613 [arXiv:0801.1863
[hep-th]].
[73] B. Haghighat, S. Murthy, C. Vafa and S. Vandoren, “F-Theory, Spinning Black Holes and
Multi-string Branches,” JHEP 1601 (2016) 009 [arXiv:1509.00455 [hep-th]].
[74] C. Couzens, H. h. Lam, K. Mayer and S. Vandoren, “Black Holes and (0,4) SCFTs from
Type IIB on K3,” arXiv:1904.05361 [hep-th].
[75] B. Haghighat, C. Kozcaz, G. Lockhart and C. Vafa, “Orbifolds of M-strings,” Phys. Rev.
D 89 (2014) no.4, 046003 [arXiv:1310.1185 [hep-th]].
[76] A. Gadde, B. Haghighat, J. Kim, S. Kim, G. Lockhart and C. Vafa, “6d String Chains,”
JHEP 02 (2018), 143 [arXiv:1504.04614 [hep-th]].
[77] F. Apruzzi, M. Fazzi, D. Rosa and A. Tomasiello, “All AdS7 solutions of type II super-
gravity,” JHEP 1404, 064 (2014) [arXiv:1309.2949 [hep-th]].
[78] N. Seiberg, “Five-dimensional SUSY field theories, nontrivial fixed points and string dy-
namics,” Phys. Lett. B 388 (1996), 753-760 [arXiv:hep-th/9608111 [hep-th]].
[79] A. Brandhuber and Y. Oz, “The D-4 - D-8 brane system and five-dimensional fixed
points,” Phys. Lett. B 460, 307 (1999) [hep-th/9905148].
[80] F. Faedo, Y. Lozano, N. Petri, in preparation.
[81] Y. Imamura, “1/4 BPS solutions in massive IIA supergravity,” Prog. Theor. Phys. 106,
653 (2001) [hep-th/0105263].
[82] N. Bobev, G. Dibitetto, F. F. Gautason and B. Truijen, “Holography, Brane Intersections
and Six-dimensional SCFTs,” JHEP 02, 116 (2017) [arXiv:1612.06324 [hep-th]].
[83] S. Cremonesi and A. Tomasiello, “6d holographic anomaly match as a continuum limit,”
JHEP 1605, 031 (2016) [arXiv:1512.02225 [hep-th]].
[84] A. Passias, A. Rota and A. Tomasiello, “Universal consistent truncation for 6d/7d
gauge/gravity duals,” JHEP 10, 187 (2015) [arXiv:1506.05462 [hep-th]].
[85] D. Gaiotto and A. Tomasiello, “Holography for (1,0) theories in six dimensions,” JHEP
12, 003 (2014) [arXiv:1404.0711 [hep-th]].
42
[86] H. J. Boonstra, B. Peeters and K. Skenderis, “Brane intersections, anti-de Sitter space-
times and dual superconformal theories,” Nucl. Phys. B 533, 127-162 (1998) [arXiv:hep-
th/9803231 [hep-th]].
[87] H. Lu and C. N. Pope, “Exact embedding of N=1, D=7 gauged supergravity in D=11,”
Phys. Lett. B 467, 67 (1999) [hep-th/9906168].
[88] P. K. Townsend and P. van Nieuwenhuizen, “Gauged Seven-dimensional Supergravity,”
Phys. Lett. 125B, 41 (1983).
[89] I. R. Klebanov, D. Kutasov and A. Murugan, “Entanglement as a probe of confinement,”
Nucl. Phys. B 796, 274 (2008) [arXiv:0709.2140 [hep-th]].
[90] N. T. Macpherson, C. Nu´n˜ez, L. A. Pando Zayas, V. G. J. Rodgers and C. A. Whiting,
“Type IIB supergravity solutions with AdS5 from Abelian and non-Abelian T dualities,”
JHEP 1502, 040 (2015) [arXiv:1410.2650 [hep-th]].
[91] Y. Bea, J. D. Edelstein, G. Itsios, K. S. Kooner, C. Nunez, D. Schofield and J. A. Sierra-
Garcia, “Compactifications of the Klebanov-Witten CFT and new AdS3 backgrounds,”
JHEP 1505, 062 (2015) [arXiv:1503.07527 [hep-th]].
[92] L. J. Romans, “The F(4) Gauged Supergravity in Six-dimensions,” Nucl. Phys. B 269,
691 (1986).
[93] M. Cvetic, H. Lu and C. N. Pope, “Gauged six-dimensional supergravity from massive
type IIA,” Phys. Rev. Lett. 83, 5226 (1999) [hep-th/9906221].
43
